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Proceeding's 

AT 

Ordinary   General  Meeting-, 
July   20,    1907. 


■  The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Chamber  of  Mines,  on  Saturday, 
July    20th,    I'mf.    J.    Sates    (President),  in    the 

chair.      There  were  also  present  : — 

L3  Members:  Dr.  J.  Moir,  Messrs.  T.  L. 
Cartel-,  .].  Littlejohn,  R.  G.  Bevington,  W.  1!. 
Dowling,  G.  <).  Smart,  A.  Whitbv,  II  A.  White, 
Prof.   .).    A.    Wilkinson,    W.    Beaver.    H.    D.   Bell, 

B.  V.  Blundun,  A.  A.  Coaton,  M.  H.  Coombe, 
<:.  A.  Darling,  X.  M.  Galbraith,  F.  X.  Hambly, 
W.  11.  Jollyman,  J.  A.  Jones,  J.  Kennedy.  G.  A. 
Lawson,  EL  Lea,  C.  W.  Lee,  C.  1>.  Leslie, 
W.  P.  O.  Macqueen,  G.  Melvill,  H.  H.  Morrell, 
P.  T.  Morrisby,  W.  1).  Morton.  T.  T.  Nichol, 
F.  B.  Ogle,  ('.  V.  Parry,  J.  F.  Pyles,  O.  I  >.  Ross, 

C.  B.  Saner,  S.  Shlom,  W.  H.  Stout,  H.  Taylor. 
J.  A.  Taylor,  H.  Warren,  John  Watson  and 
J.  O.  Welch. 

12  Associates  and  Students:  Messrs.  S.  J. 
Cameron,  J.  Chilton,  C.  L.  De-war,  W.  J.  X. 
Dunnachie,  J.  H.  Harris,  C.  B.  Hilliard,  E. 
Homersham,  R.  Lindsay,  C.  Toombs,  A.  Waugh, 
H.  Weldon  and  L.  J.  VYilnioth. 

12  Visitors  and  Fred.  Rowland,  Secretary. 

The  minutes  of  the  previous  monthly  meeting, 
as  published  in  the  Journal,  were  confirmed. 

New  Members. 
Messrs.  Melvill  and  Saner  were  elected 
scrutineers,  and  after  their  scrutiny  of  the  ballot 
papers,  the  President  announced  that  all  the 
candidates  for  membership  had  been  duly  elected, 
as  follows  : — 

Evans,  Thomas,  Knights  Deep,  Ltd.,  P.  « ».  Box 
14S,  Germiston.  Assayer.  [Transfer  from 
Assoctatt  J.'"//,  i 

Greer,  Jr.,  James  Courtney,  Knights  Deep,  Ltd., 
P.  O.  Box  143,  Germiston.     Chemist. 


Jackson,  Kicttard,  Treasury  »•.  M  .  Ltd.,  Cleve- 
land,    shift  Boss. 

Jolly,  Harold  I;.,  Robinson  Deep  <:.  M.  <''>., 
Ltd.,  I'.  O.  Box  I  188,  Johannesburg.  Chief 
Assayer.     [Transfer from  Associate  Hull.) 

Scarf,  Hknry  A.,  Robinson  Deep  G.  M.  Co.,  Ltd., 
I',  i  >.  Box   1  tss.  Johannesburg.     Cyanide  | 
man. 

The    Secretary   announced    that    the   folio 
gentlemen  had  Keen  admitted  Associates  by  the 
Council  since  tie-  lasl  general  meeting. 
Angus,  William  Hay,  Knights  Deep,  Ltd.,  I'.  <> 

Box  L43,  Germiston.     Foreman  Amalgamator. 
I'.avi.i.v,  Charlton  1'..  Knights  Deep,  Ltd.,  P.  »>. 

Box  143,  Germiston.     .Mill  Foreman. 
Jones,  <;.  J.,  Messrs.  H.  Eckstein  &  Co.,  P.  '»    Box 

149,  Johannesburg.     Technical  Chemist. 
Powter,    Harold    Bowen,    Knights   Deep,   Ltd., 

]'.  <  i.  Box  1  13,  <  terra  is  ton,     Engini 
Wilson,  Peter,  Knights  Deep,  Ltd.,  P.  < ).  Box  L43, 

Germiston.     .Mill  Foreman. 


INAUGURAL   ADDRESS. 


By  Professor  John  Yates  (President). 


I  have  to  thank  you  for  the  honour  you  have 
conferred  on  me,  an  honour  which  I  fully  appre- 
ciate. The  leading  of  this,  one  of  the  premier 
societies  of  South  Africa,  is  no  light  responsibility, 
and  probably  never  was  the  responsibil 
than  at  the  present  juncture  when  both  the  gold 
industry  and  the  State  are  in  such  an  unsi 
condition  consequent  on  the  repatriation  of  the 
Chinese,  the  strike  of  our  miners,  the  coming  into 
power  of  the  new  Government  with  its  many 
ilities,  and,  above  all,  the  rude  shock  which 
has  been  experienced  by  all  those  who,  having  the 
permanent  welfare  of  the  country  at  heart,  realise 
for  the  first  time  that  the  average  grade  of  the 
Rand  is  merely  30s.  per  ton  milled;  I  question 
whether  even  now  the  full  significance  of  this 
last  point  and  its  vital  incidence  on  the  whole 
economic  framework  of  the  country  has  yet  been 
fully  grasped.     Never  before  have  our  economic 
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conditions  been  so  disturbed,  depression  been  so 

.  or  ruin  hovered  over  so  many,  and  it  but 
increases  the  bitterness  of  the  position  when  we 
find  that  South  Africa  is  alone  in  the  pit  of 
depression  and  that  the  world  generally  is  revel- 
ling in  a  surfeit  of  abundance.  But  our  industrial 
depression  should  merely  act  as  an  incentive  to 
all  in  South  Africa  to  put  their  shoulder  to  the 
wheel  and  make  a  determined  effort  to  help  the 
country  along,  and  I  feel  sure  that  what  we  as  a 
in  do  in  this  direction  we  will  most 
willingly  perform. 

Dr.  Moir  has  drawn  your  attention  to  the  fact 
that  1  am  tie-  first  mining  president  the  Society 
has  had,  and  it  is  somewhat  of  a  coincidence  that 
instrumental   in  adding  mining  t<> 
the  S  tie  ai  d  work.     Tins  broadening  of 

our  s  -.  as  you  will  doubtless  remember, 

not  effected  without  opposition  from  a  section  of 
our  members,  but   even   they  must   now  lie  con- 

i  of  the  wisdom  of  the  change — a  mining 
.society  was  much  needed  on  these  fields,  and  1 
submit  that,  judged  by  their  contributions,  our 
mining  rs   have  done   right  well,  and  that 

our  reputation  as  the   Mining  Society    of  South 
Africa  is  now  firmly  established. 

.Mr.  Johnson  has  kindly  left  me  to  review  the 

year's   work,  and  as  an   old   member — Mr. 

a;d  tells  me  I  joined  in  1896,  when  the 
membership    was   only    91 — I    have   a   duty,    a 

nt  duty,  to  perform,  and  that  is  to  take 
advantage  oi  my  long  acquaintance  with  the 
members  and  on  your  behalf,  give  thanks  to  just  a 
whi  m  thanks  are  due.  Since  the 
war  you  have  had  as  your  presidents,  Williams, 
1  ildecott  and  Cullen,  and  this  "  Old 
Guard.'  ever  watchful  of  your  interests,  Mr. 
Johnson  has  just  joined,  a  worthy  associate  for 
our  other  veterans.  Of  your  indebtedness  and 
the  indebtedness  of  the  mining  and  metallurgical 
world  to  these  men  I  do  not  purpose  speaking 
except  to  say  just  a  i'tw  words  on  Mr.  Johnson's 
labours  during  the  past  year.  He  is,  I  think, 
even  an  older  member  of  the  Society  than  myself  : 
he  had  a  long  apprenticeship  and  did  much  solid 
work  before  taking  the  chair,  the  onerous  duties 
of  his  appointment  in  no  way  interfered  with  his 
devotion  to  the  interests  of  the  .Society,  and  for 
this  and  his  unfailing  courtesy  he  has  well 
earned  our  thanks.  Of  our  Mr.  I  lowland  so 
many  nice  things  have  been  said  from  time  to 
time  that  I  will  content  myself  with  remarking 
that  he  deserves  them.  Next  we  come  to  a 
veritable  corner  stone  of  theSociety,  our  esteemed 
Hon.  Treasurer,  Mr.  Littlejohn,  who  after  many 
exposure  to  the  stress  of  our  financial 
matters  presents  to  them  as  smiling  and  unruffled 
a  front  as  ever.  Of  ur.  Moir  and  Mr.  Bradford, 
who  were  associated  with  me  as  Vice-Presidents, 


it  is  a  pleasure  to  place  on  record  the  good  work 
they  have  done  :  .Mr.  Bradford  especially  has,  as 
we  all  know,  had  a  year  of  strenuous  labour,  work- 
ing, as  he  well  knows  1 1 < > w  to  work,  in  the  interests 
of  the  industry  and  the  country.  In  concluding 
this  very  brief  review,  I  think  I  may  well  say  of 
the  personnel  of  the  present  council  that  its  con- 
stitution is  a  matter  for  congratulation  both  for 
the  Society  ami  myself. 

I  trust  that  you  will  continue  to  strive  to 
lengthen  our  membership  roll,  and  1  wish  to 
extend  a  cordial  invitation  to  all  of  you  to  come 
forward  with  papers  and  take  part  in  our  discus- 
sions and  thus  benefit  both  yourselves  and  your 
CO-WOrkers.  As  a  Society  we  are  noted  for  our 
discussions:  their  breeziness  has  contributed  in 
no  small  measure  to  the  making  of  the  Society 
and  many  of  its  members,  yet  in  this  connection 
I  need  hardly  remind  you  that  authors,  even 
when  we  may  differ  from  their  views,  are  entitled 
to  a  full  measure  of  courtesy  at  our  hands  in 
return  for  their  expenditure  of  time  and  thought 
on  the  Society's  behalf. 

I  believe  I  am  expected  to-night  to  review  the 
past,  comment  on  the  present,  and  forecast  the 
future. 

Tin:  Past  Year. 

The  past  year  will  be  recorded  in  South 
African  history  as  one  of  acute  depression,  a  year 
of  losses  for  financiers,  shareholders,  and  trades- 
men alike,  of  empty  houses  for  landlords  and  of 
relief  works  for  the  needy.  So  far  as  our  Society 
is  concerned  it  is  not  necessary  that  I  should 
reiterate  what  you  have  already  perused  in  our 
Annual  Report. 

The  papers  contributed  were  of  a  very  varied 
and  instructive  nature,  and  the  authors  are  to  be 
congratulated  on  the  standard  they  attained,  the 
mining  papers  being  especially  deserving  of  com- 
mendation. There  is,  I  am  pleased  to  note,  a 
tendency  among  our  members  to  deal  with  details 
of  plant  and  practice  ;  I  hope  that  this  tendency 
to  bring  forward  little  departures  from  ordinary 
routine  will  grow  and  that  members  will  be  good 
enough  to  convey  to  their  fellow  workers,  through 
our  transactions,  ideas  which  may  prove  of  service 
directly  or  indirectly. 

The  year  has  in  many  ways  been  a  remarkable 
one  for  mining  and  metallurgy,  and  on  the  Hand 
many  developments  worthy  of  note  have  occurred. 
Thus,  a  300  stamp  mill  with  steel  battery  framing 
has  been  ordered  for  the  Simmer  Deep,  Ltd.,  the 
stamps  will  be  1,750  lb.,  probably  the  heaviest 
gravity  stamps  in  the  world.  The  crusher  station 
of  this  installation  will  also  be  steel  framed.  The 
Gold  Prince  Mill,  Colorado,  is  an  example  of  a 
large  mill  (100  stamps)  built  almost  entirely  of 
steel  in  the  manner  proposed  for  the  Simmer 
Deep,  Ltd.,  and  having  steel  battery  pests. 


July  190 


John   )'<it.  t    Inavgur  //  .1 


Several  small  improvements  have  been  effected 
in  our  tube  mill  practice  and  very  little  bas  been 
heard  during  the  year  of  the  Wheeler  pan 
supplementary  crusher  <>n  these  fields, 
framing  for  shafts  in  being  introduced  in  the 
Kleinfontein  group  and  our  latesl  seven  compart- 
ment shafts  are  being  equipped  with  a  permanent 
repair  cage  in  the  pump  and  ladder  way.  The 
mono-rail  is  making  headway  in  connection  with 
our  underground  transport  and  is  about  to  be 
installed  on  the  Hand  mines  subsidiaries.  The 
unsettled  state  of   the  unskilled  labour  question 

gave  rise  to  a  1 mlet  in  connection  with  small 

machine  drills,  but  once  again  expectations  have 
not  been  realised  and  we  still  await  a  really  simple 
and  efficient  mechanical  substitute  for  hand  drill- 
ing in  small  st( 

id  work  has  been  done  by  the  Safety 
Catch  Commission,  and  from  the  multitude  of 
designs  submitted  to  them  three  have  been 
proved  to  possess  outstanding  merit,  viz.,  the 
Garvin,  the  Schweder,  and  the  Undeutschj  but 
whilst  tre  merit  of  these  designs  compared  with 
the  old  standards  is  obvious,  it  is  noteworthy  that 
none  of  the  three  are  free  from  that  greatest  of 
all  objections  to  such  safety  appliances,  namely, 
tin  liability  to  come  into  play  when  not  wanted, 
but,  at  any  rate,  it  is  satisfactory  to  note  that 
the  damage  likely  to  arise  from  such  uncalled  for 
action  is  greatly  reduced  in  these  new  types. 

The  year  lias  advanced  our  knowledge  of 
explosives  considerably  and  we  have  come  to 
realise  that  nitro -glycerine  compounds  have  little 
t  lor  formulae,  that  perfi  ct  detonation  is  the 
exception  and  not  the  rule,  and  that  our  blasting 
operations  are  almost  invariably  attended  by  the 
evolution  of  those  objectionable  gases,  NO  and 
Mid,  this  being  the  case,  our  miners  would 
do  well  to  assume  that  these  gases  are  present 
after  every  blast.  The  subject  of  the  ventilation 
of  our  mines  has  been  very  much  in  evidence 
during  the  year,  ami  though  Dr.  Moir's  paper 
anent  this  rabed  a  storm  of  protest  the  interest- 
ing controversy  has  done  a  certain  amount  of 
good  inasmuch  that  it  has  attracted  attention  to 
the  absence  of  ventilation  in  certain  working 
places  underground,  a  state  of  affairs  which,  how- 
ever, also  occurs  on  other  mining  fields.  To  this 
extent,  therefore,  the  discussion  was  advantag 
but  I  am  afraid  that  otherwise  the  paper  and 
discussion  have  unfortunately  given  rise  to  much 
unjust  prejudice  against  the  quality  of  the  venti- 
lation on  our  mines  generally. 

Our  working  horizon  is  steadily  descending, 
our  deepest  mine,  the  Simmer  West,  Ltd.,  being 
about  4.500  ft.  deep,  but  we  are,  in  this  matter, 
behind  the  copper  mines  of  the  Lake  Superior 
district  which  are  at  present  sending  ore  to 
surface  from  over  5,000  ft.  vertical  and  apparently 


see  no  technical  difficult}  to  delving  to  10,000  ft. 
vertical. 

Turning  now   for  a   men!    toother  mining 

countries  among  noteworthj  events  ol  the  j 
the  starting  up  of  a  slime  plant  on  the  Qom< 
Mine  to  tiv.it  ■'■  dwt.  -lime,  a  feature  of  tie-  plant 
being  a  filter  press  with  an  automatic  sluicing 
device  by  means  of  which  the  press  can  be  quickly 
emptied   of  its  content-   withoul    being  opened. 
The  crude  and  laborious  method 
filter  presses  hithei to  obtaining  b 
their  o  drawbacks,  and  it     -   to   be  hoped 

that  the    Uomestake  <  !o.  ha  >i  ilj  ovei 

come  this  disadvantage.     Considerable  ingenuity 
is  at  present  being  concentrated  on  the  treatment 
of  slime  by  other  methods  than  decantatioi 
among  the  ideas  being  tested  on  other  i 
fields  are  the  .Moure  filter  basket  and  thi 
machine.     The   latter   consists   of   a  number  of 
horizontal    circular    plates    revolving     around     a. 
central    vertical   tubular   column    to    which    they 
have  a  pipe  connection  ;  each  plate  has  an  under 
filtering  surface  and  dips  through  a  portion  of  it< 
revolution  into  the  slimes  pulp  :  a  cake  is  formed 
by    the  application    of   a   vacuum  and  the  plate 
continuing   its   revolution   next    finds   it-elf  in    a 
water  bath  where  it  is  washed  and  the 
sequently  dislodged  ;  this  genious,but 

<m  the  Kami  the  decantation  proa  little 

to  be  desired. 

Magnetii  separation  is  making  great  strides  in 
Sweden   where  iron  ores  well  •  treat- 

ment abound,  and  according  to   Prof, 
the  Professor  of  .Mining  at  Stockholm,  there  are 
now    L'l  plants  in  operation  and  concent 
taining    63    to    68    per    cent,    iron    can   without 
difficulty  be  produced  from  a  crude  ore  with  from 
25  to  30  per  cent,  of   iron  if  Crushed  ti: 
the  loss  of  iron  in  the  tail,    gs  _       nparatively 

small. 

Flotation   pr<  -    y    tested 

during  the  year  and  they  promise  to » be  of  con- 
siderable assistance  in  the  treatment  of  certain 
ores  of  base  metals. 

Cornwall,  that  birthplace  of  British  mining, 
which  has  so  long  been  content  to  live  in  the 
past  is  at  last  waking  up  and  is  throwing  out  its 
historic  buddies  and  frames  to  maki 
the  Wilfley  and  such  like  approved  modern 
appliances.  The  magnetic  separat  -  doing 
I  work  on  the  Cornish  tin  rating  the 

tungsten   and   materiady  augmenting  pr<  fits,   the 
ction  of  tungsten  ore  from  Critter's  1  nited 
and    East    Pool   mine.-   in    19i 
74. 

A  matter  of  interest  to  the  mining  world    has 
been   the  development   of  the  cobalt   ■ 
Ontario.     Canada,    these    ores    carrying    silver, 
nickel,   and   arsenic,   in  addition   to   cobalt,    and 
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being  richer  than  th<    N< w  *   iledonian  d< 
The   5  -    1    boom   year  for  mining  and  it 

witni  as  irkable  in  n    mineral  pro- 

duction    and     consumption.       The     Transvaal, 
ilia  and  United  States  of  America  together 
;  -      •   the  world's  output 

Id  which   is  now  about    £80,000,000    per 
annum.     The  world's  silver  production  exhibited 
little  change,  but  over   700,000  tons  of  copper, 
,1,   100,000,000  tons  of 

l, tons  of  salt,  1,000,000  tons 

of  lead,  etc.,   were   mined,    these  figures  giving 
some  idea  of  the  magnitude  of  mining  operations. 
The  last  return  of  the  world's  miners  shows  that 
there  are  3,644,416  distributed  in  the  different 
counl  Hows  : — 

Britain  and  Ireland  ...      (.»7  1,63  \ 
<  rermany  ...  ...     81  1,352 

United  States  of  America  ...     607,069 
vsia  ..  ...  ...     34  1,255 

...     322,536 
Austro-Hungary . . .  ...     225,371 

Japan...  ...  ...      163,530 

r  Countries...  ...      192,669 

Legislation  has  been  proposed  in  the  United 
the  prevention  of  fraud  in  connection 
with    the    promotion   of   mining    enterprises,   the 
idea   being   to   make   misrepresentation  a  felony 
and    fixing   heavy  penalties.      But   the  public    is 
gely  to  blame  for  the  often  unscrupulous 
methods   of    company    promoters  :     so    long    as 
people,  in  their  mad  rush  to  make  money,  blindly 
:    men  who  are  not  qualified 
to  report   or   speak   on   mining  matters  how  can 
you  expect  otherwise  than  that  a  certain  class  of 
people  will  make   a  business  of  trading  on  this 
weakness  :  ways  of  evading  the  penalties  of  the 
law  can  generally  be  discovered,  and  any  attempt 
the  public  from  itself  in  this  matter  by 
'ion  looks  well  nigh  hopeless  in  view  of  the 
fact  that  -  »le  do  not  think  the  possession 

of  a  report  is  a  necessary  preliminary  to  invest- 
ment in  a  property.  It  is  of  little  use  attempt- 
with  many  of  the  investors  in 
mining  9tock,  they  may  be  sane  men  in  their  own 
business  but  the  glamour  of  a  possible  bonanza 
mine  is  too  much  for  their  mental  equilibrium. 

As  in  1905   I       :         vaal  last  year  was  easily 

the   world      _  d  producer,   the  output 

_•  approximately   £24,00i  »;   the 

Unit*  and    Australia  were  respectively 

second  and   third   on   the  list,  and  it  now 

improbable  that  we  will  be  deposed   from    our 

premii  >n  for  many  years  to  come.     Our 

gold  industry  is   magnificent   in   its   proportions: 

that  it  should  at  the  present  time  be  almost  the 

only  support    of  the   country  is  the    Transvaal's 

rtune,  and  because  of  this   dearth  of  other 

iue  producing  industries   it   is  gratifying  to 


hear  that  it  is  proposed  to  manufacture  cyanide 
locally  :  our  mines  now  spend  over  £300,000  pel 
year  on  this  commodity. 

The  Practice  of  To  dav  and  the  Possibilities 

of  To-morrow. 

To  speak  of  the  past  is  easy  but  attempts  to 
outline  the  future  are  often  seen  in  the  after  light 
of  developments  to  be  merely  caricatures.  But 
so  far  as  metallurgy  is  concerned  I  think  I  may 
safely  say  that  its  developmenl  has  in  most  cases- 
exceeded  expectations,  that  what  was  in  past 
years  hoped  of  it  has  been  very  often  surpassed 
by  actual  accomplishments,  and  it  may  be  that 
this  pleasing  trait  will  be  maintained  in  the 
future.  I  have  often  thought  that  we  would  do 
well  to  thoroughly  reconsider  our  impressions  and 
practices  every  few  years.  Our  practice  at  any 
time  is  based  upon  the  particular  conditions 
existent  at  that  period,  and  as  the  conditions 
change  so  should  our  methods  if  we  are  to  reap 
the  full  benefit  of  economic  and  other  develop- 
ments. Metallurgy  especially  has  been  advancing 
so  rapidly  of  recent  years  and  working  conditions 
in  the  Transvaal  exhibit  such  a  betterment  com- 
pared with  pre-war  days  that  we  cannot  be  tjo 
watchful  of  events  or  too  critical  in  our  inspection 
of  our  own  work  :  propositions  which  would  have 
been  absurd  in  the  old  clays  may  now,  owing  to  the- 
changes  which  have  occurred,  be  feasible  and 
payable  schemes. 

I  shall  not  be  at  all  surprised  to  see  a  few 
years  hence,  economic  conditions  permitting,  800 
stamps  or  more  under  one  roof  on  these  fields. 
Such  a  mill  need  not  necessarily  be  attached  to- 
one  mine  :  for  instance,  three  large  adjoining 
deep  level  properties,  each  of  400  stamp  capacity, 
and  each  independent  so  far  as  shareholders 
interests  are  concerned,  might  advisedly  have  a 
joint  1,200  stamp  mill  with  suitable  workshops, 
power  station  and  staff:  this  is  what  the  unrivalled- 
expanse  of  our  gold  beds  calls  for,  and  this 
operating  on  a  large  scale,  a  scale  commensurate 
with  that  of  the  deposit,  is  what  will  have  to  be 
done  if  we  are  to  work  these  reel's  of  ours  to  the 
depths  they  should  be  worked.  We  want  larger 
properties,  great  joint  mills  and  a  cheapening  of 
our  surface  installations  and  our  working  costs- 
Turning  now  to  detail,  the  use  of  the  rotary  sand 
distributor  at  work  on  the  Langlaagte  Deep,  Ltd., 
is  being  attended  with  an  improvement  in  extrac- 
tion and  we  may  expect  to  see  it  thoroughly 
tested.  It  is  improbable,  1  think,  that  any 
further  cyanide  plants  of  the  superposed  type  will 
be  erected:  the  pi, oil-  of  the  future  are  more 
likely  to  have  only  a  lew  catching  tanks  but  a 
liberal  number  of  treatment  tanks,  all  more  or  less 
al  "ne  level,  transference  of  the  sand  being 
effected   by  conveyor   belts.      When   considering 
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mechanical  appliances,  like  the  Blaisdell  excavator, 
we  have  to  bear  in  mind  the  cheapness,  compared 
with  ni".-t  other  mining  fields,  of  <>ur  unskilled 
labour,  and  though  the  machine  mentioned  works 
well,  I  doubl  that  it  ran  be  installed  in  every 
with  advantage.  Our  tube  mills  are  doing 
work  and  have  proved  a  friend  to  the  share- 
holders by  increasing  our  profits.  Our  stamps 
are,  as  I  have  already  mentioned,  taking  on  more 
weight  year  after  year  and  I  am  inclined  to 
predict  that  we  will  see  1  ton  gravitation  stamps 
and  even  larger.  Compared  with  the  giant  .-team 
stamps  of  the  Lake  Superior  Copper  mines  with 
their  capacity  of  300  to  500  tons  per  stamp  per 
24  hours  our  stamps  are  but  toys,  and  whilst  I 
fully  appreciate  the  difference  in  the  quality  of 
the  product  in  the  two  case-  I  cannot  help  asking 
OUT  metallurgists  and  engineers  whether,  under 
the  conditions  at  present  obtaining  on  the  Kami, 
steam  stamps  are  not  at  least  worthy  of  consider 
ation  :  I  merely  put  this  as  a  question. you  will 
ve.  Tine  progress  is  often  hampered  by 
rvatism  on  the  one  hand  and  ill  advised 
attempts  to  advance  on  the  other  :  it  is  for  us  to 
try  and  avoid  both  of  these  and  I  think  it 
unfortunate  that  the  continuous  slime  process  has 
proved  unsatisfactory  <>n  the  New  Goch  because 
the  failure  may  deter  our  engineers  and  financiers 
from  venturing  on  any  new  lines  unless  absolute 
safety  is  assured,  and  this  is  often  very  difficult 
to  guarantee  in  advance.  The  idea  of  all  sliming 
is  in  abeyance  for  the  present,  but  with  cheaper 
power  and  supplies  we  may  expect  a  recrudescence 
oi  arguments  in  its  favour  ;  the  new  [Jsher-Adair 
process  which  has,  1  understand,  passed  trial  runs 
satisfactorily  will,  it  is  to  lie  hoped,  cut  down  the 
present  capital  charge  for  -lime  tanks  somewhat. 

Concentration  by  Frue  vanners  on  the  Rand  is 
about  t<>  l>ee  'ine  a  thing  of  the  past,  the  Lang- 
laagte  E-tate  having  decided  to  discard  them  and 
fall  into  line  with  our  general  practice.  The 
WilhVy  table  is  still  at  work  on  the  East  Rand 
Proprietary  mines  and  it  remains  to  be  seen 
whether  its  undoubted  superiority  to  the  vanner 
will  enable  it  to  hold  its  own.  The  treatment  of 
residue  dumps  m  situ  has  not  been  sufficiently 
successful  to  induce  more  than  a  very  few  mines 
to  try  it. 

Relative  to  our  mill  construction  the  next  few- 
years  will  probably  see  timber  battery 
superseded  by  steel,  as  the  increasing  weight  of 
our  stamps  is  likely  to  turn  the  scale  against  fear 
of  trouble  arising  from  crystallisation  of  the 
metal. 

Concerning  the  advance  of  the  metallurgy  of 
metals  other  than  gold  I  would  call  your  attention 
to  the  recent  presidential  address  of  Prof.  Gowland 
before  the  Institute  <>f  Mining  and  Metallurgy, 
London,  wherein  he   deals  with   the  present  and 


future  ni  the  metallurgy  "i  copper,  and  also  to  a 
i.  cenl  |  aper  on  technical  education  bj  Prof.  R.  II. 

Richai  ;    at    Halifax    be! the    Mining 

'\  of  Nova  Scotia,  in  which,  in  th 
showing  how  closely  bound  tog  I  ideal 

education    ami    industrial    ad.  •    he  Spoke 

a-   follows  :      "At    about    this    time    |  I  370)    the 
American    scientific    sch  t    a    turning  out 

their   graduates    ami    tie-    Americans    who    had 
obtained  similar  training  abroad  returned.    These 
men  brought   in  a  uew  leaven,  and  the  resulting 
increase  in  the  work  of    a  furnace    is    i 
by  the  following  : — 

In  the  year   L870  the  charcoal  furnaces  then    in 
use   had  a  capacity  of    In  ton- each  per  241 
a  height  of  •"''•'  ft.,  and  a  width  of  hearth    if  "_'  ft. 
6  in. 

In   1904   the  capacity  of  the-.-   furnaces  had 
ben  increased  to  160  ton-,  their  height 
Tit  ft.,  and  the  width  of  hearth  in  v  It. 

8  in. 

In    1870  the  anthracite    iron    furnaces   ii 
had  a  capacity  of    25  ton-  and  a  h<    9  ;"  tt., 

which,  in  1904,  had  been  increased  to    165  tons 
per  day  and  100  ft.  in  height. 

Iron  furnaces  burning  coke  had  ity  of 

l'i»7  tons  and  were  75  ft.  high  as  I  year 

1897,   but  in    L904   th-'  late-t   furnace-  had  an  out- 
put of  600  tons  per  day  and  stood   1  <  '< »   ft.  high. 

The  same  wonderful  progress  is  true  of  the 
Bessemer  process.  When  it  was  first  introduced 
into  the  United  States  about  L868,  twocon\ 
could  work  five  charges  of  5  tons  each.  25  t  »nsin 
all,  each  day.  Now,  through  the  improvements 
brought   in    by   the    introduction  ntific 

methods,  two  converter-   can   make  900  to  1,000 
tons  of  steel  a  day. 

The  story  of  copper  furnaces  ha-  I  een  the 
same.  The  reverberatory  furnace  of  l>7v  had  a 
hearth  of  '.»  tt.  x  1"*  ft.  and  worked  12  tons  in  24 
hours.  The  Argo,  Colorado,  reverberatory  now 
has  a  hearth  19  ft.  x  111'  ft.  and  works  350  tons. 

The   lead   furnaces  of   1870   were  24  in.  -].  in 
section,  and  smelted  12  tons  in  24  hour-.     Now 
the  cross  sections  are  48  in.  x  164  in.,  and  smelt 
tons  a  day. 

-  h  extraordinary  development  as  this  came, 
not  without  resistance  from  conservatism,  as  the 
direct  effect  of  the  application  of  s  and  the 

scientifically    trained    mind    to    the     subject     in 
question." 

Coming  luck  to  the  Rand  and  it-  mining 
practice,  steel  collar  sets  for  our  soafts  are  likely 
to  become  popular  because  of  their  great  perma- 
nency compared  with  timber  and  the  innovation 
at  Kleinfontein  in  the  way  of  steel  s  J.  out 

will  be  watched  with  interest.     Our  shafts 
increasing  in  sectional  area  as  we  go  south  to  the 
deeper  zones  and  the  irresistible  demand  for  less 


TJte  Journal  of  The  C/temicaL  Metallurgical  and  Mining  Socu  ty  oj  South  Africa.         July  1907 


capita]  outlay  and  for  maximum  profits  will,  of 

-•ilt  in  their  Dumber,  relative  to  a  unit 

luced  to  a  minimum.     The  deeper 

g  i  the   more   costly    will   our   development 

se,    among   other   things,    of    the 

a  heat  and  the  longer  time  occupied  in 

and  from  ends,  etc.,  and  for  these  and 

othei  the    laying    out    of    our 

deeper  levels  with  longer  backs  in  conjunction 

with    mechanical    transport    of   the    ore    in     the 

On   hand   versus    machine    stoping   our 

•■nee  on   these   Gelds  has  demonstrated,    in 

my  opinion,  that   we  should  use  hand  drilling  in 

-  under  5   ft.  wide,  and   2|   in.  and   larger 

drills   in    -  ■  er   this    size,    and    my  own 

experience  with  "baby"  drills  was  such  as  quite 

convinced  me  personally  that  there  was  little  scope 

tor  them  on  the  Rand. 

<  >n    this   held   we  have   beeu  more   than  once 

d  of  indifference  to  labour  saving  devices, 

hut.  as  a  matter  of  fact,  there  is  little  in  the  shape 

of  labour  savers  that  we  have  not  tried,  some  have 

3sfully  st 1  the  test  of  practical  application 

and  have  been  adopted,  others  have  failed ignomi- 
niously  when  put  to  the  trial  and  have  therefore 
been  cast  aside,  and  I  believe  that  out  of 
deference  to  public  opinion,  and  with  a  whole- 
sire  to  economise  labour  to  the  full,  our 
engineers  and  managers  are  responsible  for  our 
having  labour  saving  devices  at  work  at  the 
present  day  which  it  would  benefit  us  to  relegate 
to  the  Mia])  heap.  And  after  all,  as  has  already 
been  pointed  out,  these  mechanical  contrivances 
touch  our  labour  army  very  slightly,  and  we  must 
remember  that  Loth  white  and  coloured  are 
d  and  that  labour  savers  do  not  necessarily 
mean  ;>  higher  ratio  of  white  to  coloured  labour, 
nor  yi  -  d  profits. 

And  now  1  come  to  another  subject  which  has 
rightly  assumed  great  prominence  of  late,  and 
which  I  introduce  to  you  without  apology,  for  it 
is  a  matter  in  which  this  Society  and  the  kindred 
ties  of  Johannesburg  should  take  a  deep 
interest  :  I  refer  to  the  subject  of  education. 
This  >,  ciety  has,  in  its  time,  done  much  educa- 
tional work;  twelve  years  ago  it  was  educating 
our  cyanide  and  mill  men,  later  on  it  took  upon 
itself  the  education  of  our  mining  men.  Its 
duties  as  an  educational  factor  have  largely 
passed  to  the  Transvaal  University  College,  with 
which  I  have  the  honour  of  being  connected,  but 
even  now  the  Society-  is  still  an  educational 
power  in  it-  own  sphere  of  work,  and  it  can,  I 
think,  be  looked  upon  as  a  finishing  school  where 
all  who  care  to  may  come  and  hear  discussed  the 
problems  of  our  great  industry.  The  Society  is 
rightly  noted  for  its  instructive  discussions,  and 
I  trust  that  our  workers  will  come  forward  in  the 
future,    as    in    the    past,    and    give    of    their 


experience  and  their  knowledge  for    the   good    of 
the  community. 

Germany,  the  Tinted  States  of  America,  and 
the  United  Kingdom  — the  leading  commercial 
countries  of  the  world— have  long  realised  how 
vital  to  a  country's  prosperity  is  sound  and 
thorough  technical  education,  ami  money  is  being 
lavishly  spent  by  them  in  this  connection  :  ex- 
perience has  taught  them  that  it  is  an  investment 
which  will  bring  an  ample  return,  and  that  a 
parsimonious  policy  in  connection  with  a  nation's 
educational  establishments  will  surely  and 
quickly  result  in  a  fall  in  that  country's  status. 
The  Royal  School  pf  Mines,  London,  appreciating 
the  necessity  of  teachiDg  their  men  the  practice, 
as  well  as  the  theory  of  their  profession,  has 
decided  to  spend  a  large  sum  of  money  on  an  ore 
dressing  and  metallui gical  laboratory  which  is  to 
lie  equipped  on  the  most  advanced  lines,  and  a 
scheme  has  been  evolved  by  which  a  number  of 
their  students  are  sent  either  to  Australia,  or 
these  fields  for  practical  work.  Speaking  as  a 
man  who  has  had  the  good  fortune  to  pass 
through  well  nigh  every  phase  of  my  profession, 
from  the  lower  rungs  to  the  top  of  the  ladder,  I 
cannot  emphasise  too  much  the  importance  of  the 
rising  generation  being  taught  the  practical  appli- 
cation of  theory  and  principles  before  they  are 
turned  on  to  the  world  to  do  battle  for  them- 
selves, and  more  especially  does  this  hold  good 
in  the  case  of  the  mining  profession  the  circum- 
stances surrounding  which  are  undoubtedly 
exceptional.  So  far  as  the  mining  course  of  the 
Transvaal  University  College  is  concerned,  there 
is,  in  some  respects,  little  to  complain  of,  in  fact,, 
we  have,  in  certain  directions,  advantages  which 
are  unrivalled,  but  we  have  as  yet  no  provision 
for  the  practical  teaching  of  ore  dressing,  nor  yet 
of  the  metallurgy  of  the  base  metals,  but  as 
equipment  for  this  work  is  an  essential  feature  of 
every  mining  school,  and  as  nature  has  not  been 
niggardly  to  South  Africa  in  the  way  of  base 
metals,  it  is  to  be  hoped  that  this  important 
mining  country  will  see  the  wisdom  of  providing 
such  equipment  as  will  enable  South  Africa's 
metalliferous  wealth  to  he  worked  by  the  men  of 
South  Africa.  It  is  a  sign  of  the  times  that 
there  are  two  schemes  afoot  on  the  Hand  for  the 
practical  training  of  miners,  and  these  schemes 
are  in  no  small  measure  due  to  a  member  of  this 
Society,  Mr.  Bradford.  By  the  one  scheme 
adults  are  taken  and  taught  machine  drilling 
only.  The  other  scheme  is  designed  to  give  the 
young  men  of  the  country  a  thorough  insight  to 
underground  practice  with  a  view  to  making 
them  expert  breakers  of  ground.  It  is  proposed 
that  both  classes  shall  he  encouraged  to  attend 
tic-  lectures  at  the  Transvaal  University  College, 
which  I  think  you  will  agree  with  me  is  wise,  for,, 
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as  you  know,  the  close  proximitj   ol    a     *ching 

hot  furnace  is  nol  the  best  spol  to  explain  there- 
actions  going  forward  therein,  nor  are  our  under 
ground  workings  always  the  most  suitable  place 
wherein  to  expound  our  mining  practice.  The 
idea  of  devoting  a  mine  exclusively  to  the 
training  of  white  miners  is  naturally  of  special 
interest  tome,  bul  so  man}  considerations  arc 
involved  that  1  would  rather  be  excused  discus- 
sing it  this  evening.  That  we  arc  badly  in  need 
of  trained  workers  no  one  denies,  thai  our  miners 
as  a  body  are  inefficienl  is  now  generally 
admitted,  but  let  us  above  all  things  lie  careful 
not  to  do  injustice  to  the  many  first-class  men 
among  them  who  are  tit  t<>  work  alongside  the 
best  in  their  profession.  The  inefficiency  is  verj 
largely  with  those  who  have  more  or  less  drifted 
into  mining,  men,  strangers  to  the  work,  bul 
welcomed  b\  our  mine  foremen  in  the  absence  of 
trained  men.  Unfortunately,  these  men  have  in 
many  cases  been  satisfied  to  learn  the  bare 
routine  work  and  draw  the  very  satisfactory  pay 
attached  thereto,  [n  other  cases  the  absence  of 
facilities  for  study  has  undoubtedly  contributed 
to  the  low  standard  of  efficiency,  but  the  evening 
lectures  now  open  to  all  are  doing  away  with  this 
disability,  and  the  fact  of  such  numbers  of  all 
grades  already  availing  themselves  of  the 
opportunities  afforded  is  decidedly  encouraging, 
and  testifies  that  Ave  have  many  ambitious 
men  in  the  ranks  who  are  determined  to  know 
their  profession  thoroughly  and  rise  in  it.  In 
connection  with  this  subject  of  education,  a 
great  and  far-seeing  business  man  has  bequeathed 
the  gum  of  £200,000  for  the  founding  of  a  Uni- 
versity in  the  Transvaal.  I  refer  to  the  late 
.Mr.   lei'. 

So  much  for  the  education  of  the  white  man, 
now  for  the  industrial  training  of  the  native.  T 
am  a  great  admirer  of  the  native  races  of  South 
Africa,  and  they  are  undoubtedly  one  of  the 
country's  greatest  possessions;  the  Kafir  is  not 
good  at  thinking,  but  properly  handled  he  is 
obedient  and  willing  to  a  degree,  and  I  do  not 
consider  that  we  have  so  far  availed  ourselves  ol 
anything  like  his  full  capabilities.  With  a  little 
selection  and  training,  I  am,  for  instance,  con- 
vinced that  our  Kafirs  would  be  capable  of  doing 
everything  in  connexion  with  machine  drilling 
except  selecting  the  benches,  locating  and  pointing 
the  holes,  and  charging  and  firing,  ami  some  of 
the  experienced  boys  would  make  a  very  fair 
attempt  at  even  these  if  permitted.  But, 
have  already  said  before  this  S<  iciety,  we  are  paying 
the  Kafir  an  outrageously  high  wage  compared 
with  the  fewness  of  his  wants,  and  this  point  and 
his  engagement  for  longer  periods  should  be 
among  the  hist  to  receive  attention  i:i  discussing 
economic  reforms. 


Leaving  education,   lei    US  turn  to  the  health  o| 

our    miner-,    a    subject    of    equal    importance. 
Thanks  largely  to  our   mine    managers   and    the 
members  of  this  Society  the  pasl  12  month 
-ecu   a    betterment    ot    underground    conditions, 
t hough  it  i-  true  that  our  ma  e   inclined 

gard  a  few  of  our  mend.'  mist*  w  ho 

would  like  to  have  our  underground  workings 
used  as  a  sanatorium  and  health  resort  by  all 
those  in  need  of  an  equable,  pure  and  dustless 
atmosphere.  That  the  efforts  of  certain  of  our 
members  and  of  the  Government  Mine-  Depart 
ment  to  secure  for  the  Transvaal  mines  some  di 
of  perfection  of   health    conditions   should    have 

been    misconstrued    by   sonic   people   to     meal 

existing  conditions  are  had  g<  nerally  is   certainly 
unfortunate,  and  therefore  as  a  participant  in  the 
recent  discussion  on  this  subject,    1    would   a 
aver  my  personal  conviction  that  the  general  health 

conditions  attendant  on  mining  work  on  the  Rand 
are  toda\  as  good,  and  in  many  cases  better  than 
those  of  any  other  metalliferous  mining  tie-Id  in 
the  world.  Miners'  phthisis  still  needs  our 
attention,  there  is  a  lot  of  ground  to  cover  before 
it  can  be  run  to  earth,  but  stopped  it  cm  be  Pa- 
it  is  a  preventable  disease,  so  let  us  by  all  means 
-ee  that  ii  is  prevented  so  far  as  i-  reasonably 
possible,  and  let  us  see  that,  where  necessary, our 
miners  are  protected  against  themselves  :  but  I 
think  that  we  may  safely  rely  upon  Urs. 
Macaulay  and  Irvine  attending  to  this.  Maj  I 
say  in  leaving  this  subject  of  health  that  had  the 
Mines  Department  suggested  a  -I'  per 
i '< ) .  \  itiation  limit,  as  was  originally  contemplated 
by  Dr.  Moir,  1  am  inclined  to  think  there  would 
have  been  little  opposition  on  the  part  of  the 
mines;  time  would  familiarise  us  with  such  a 
quality  standard  and  experience  would  in  the 
end  have  settled  whether  the  strict  standard  of 
'15  per  cent.  CO.,  was  really  advisable. 

As  a  Chemical  Society  the  subject  of  agriculture 
has  on  several  occasions  received  our  attention, 
and  1  believe  that  more  than  one  of  my  predeces- 
sors has  thought  fit  to  say  a  few  words  thereon. 
At  the  present  juncture,  when  we  are  hearing  so 
much  of  assistance  to  farmers,  it  is  perhaps  as 
well  that  the  agricultural  potentialities  of  this 
country,  the  support  of  South  Africa  in  the 
distant  future,  should  be  again  brought  to  your 
notice.  I  speak  as  a  child  in  these  matters  and 
with  all  deference  to  authorities,  but  a  child  may 
ask  questions  and  I  have  a  few  1  would  like 
answered.  Those  who  know  sunny  South  Africa 
will,  I  think,  agree  with  our  Premier  that  it  is 
indeed  God's  own  country,  but  one  cannot  travel 
over  it  and  see  the  hundreds,  aye.  thousands,  of 
square  miles  untouched  by  the  plough,  unstocked 
by  cattle  or  sheep,  and  barren  of  timber  without 
receiving  the   impression  that  man   has,  so  far, 


77.  Journal  of  The  '  '/<>  niical,  Metallurgical  and  Minimi  Society  of  South  Africa.         July  1907 


-    indifferent    to  the  gift  and 

availed  himself  of  it  but  little.    1  fully  appreciate 

the  many  troul  tr  fanners  lure:  they  are 

such  as  call  for  indomitable  pluck  and  persever- 

.    but    1   cannot   be]  r    viewing    the 

country  and   afl  Lering      or  exports  and 

imports  1  has  been  done  that  might  have 

Am    1    wrong  in    saying   that   our 

tanner-,  as  a  body,  are  indifferent  to  progess,  that 

they  are  content   to  live  and  are  averse  to  the 

work  and  strife   which   is  ever  associated   with 

advancement  ;   I  am  much  afraid  that  their  past 

•■11    and    few    wants    have    in    many    cases 

ed  them,  and  that  we  have  this,  as  well  as 

numerous   pests,  to  combat  in   our  attempts  to 

make  the   country  a   thriving   agricultural    land. 

Let  the  fanner   bestir   himself  and   do   his  .-hare 

in  helping  the  country  along. 

Turning  to  the  imports  of  South  Africa  for  the 
first  three  months  of  1907  I  find  that  we  spend 
nearly  £2,1  on  imported  articles  of  food 

and  drink,  this  sum  representing  about  28  per 
cent,  of  our  total  imports  ;  surely  at  this  period 
ith  African  history  this  is  a  great  reflection 
on  our  farming  community.  Why  do  we  not 
gn  >w  more  mealies  .'  The  country  is  well  suite*  i  f<  ir 
such.  Why  do  we  not  havemore  sheep  and  cattle 
farming  in  conjunction  or  otherwise  with  such 
mealie  growing,  why  is  the  country  not  covered 
to  a  2  stent  with  timber  for  our  our  con- 

sumption and  for  export  years  hence  when  our 
.  -  re  cheaper .'  Just  imagine  a  country 
like  the  Transvaal  with  only  about  500,000 
cattle  and  850,000  sheep  on  it.  and  worse  still,  I 
rind  that  the  total  amount  of  land  under  cultiva- 
tion in  this  colony  is  returned  as  only  1*26  per 
of  the  entire  area,  and  of  this  only  one-half 
is  cultivated  by  whil 

Mr.  J ».  E.  Hutchins,  writing  in  1903,  said  that 

the  forests  of  Germany  occupied  one  quarter  of 

its   total   surface,  and  had   a  capitalised   value  of 

..    and   of   Cape   Colony  he 

ked    that  in    1902  the  imports  of   timber 

amounted  to  approximately    £500,000,  and  that 

to   the   war    the  average 

was  £250,000,  and  he  futher  mentions  the   fad 

that  the  Cape  Government    Railway  which   had 

been  spending  about  £  1 00,000  yearly  for  imported 

sleeper-  had  decided  to  lay  down   special   sleeper 

plantations,    the    estimated    cost  of    which    was 

■  i  £70,000,  and  these  were  expected  to 

yield,  20  to  25  years  hence,  a  perpetual  revenue 

of  £100,000  per  annum.     It  is  worth  noting  that 

in  the  year  1905-6    the  mine.-   of   the   Transvaal 

consumed  timber  to  the  value  of  over  £600,000. 

Such    figures.     1     think    you    will  admit,    well 

justify  the  question   why  do   we   not   see   more 

timber  in  the  Transvaal  '.     Jt  is  because  of  such 

considerations  that  I  think  it  is  a  matter  for  con- 


gratulation that  the  Government  is  giving  great 

attention  to  fanning,  and  it  is  to  be  hoped  that 
under  its  fostering  care  the  land  will  give  a  due 
response. 

And  now,  gentlemen,  you  may  be  inclined  to 
put  to  me  that  all  absorbing  question  of  the 
moment,  how  can  the  present  acute  depression,  a 
depression  which  is  wrecking  the  fortunes  of  so 
many,  be  removed  and  the  future  welfare  of  the 
country  best  assured  .'  Remedies  have  been  put 
forward  from  time  to  time,  and  they  are  again 
obtaining  publicity  before  the  Industrial  Com 
missions  at  present  sitting,  and  as  it  is  largely 
reiteration,  permit  me  to  put  them  briefly. 
Reduce  rents  and  bring  down  the  cost  of  living  ; 
pull  down  freight  charges,  for  cheap  railway 
charges  contribute  largely  to  the  development  and 
prosperity  of  a  country  ;  lay  out  our  new  mines 
on  an  adequate  scale  and  not  on  the  kindergarten 
lines  of  the  past  :  have  large  joint  mills  of  even 
1,000  stamps  with  centralised  workshops,  power 
station,  and  staffs  to  match;  put  down  the  mini- 
mum number  of  shafts  ■  look  upon  labour  saving 
devices  with  suspicion,  for  their  promises  are 
often  better  than  their  performances;  afford  our 
miners  the  opportunity  of  learning  both  the 
principle-  and  practice  of  their  profession  ;  engage 
the  Kafir  on  two  years'  contracts,  and  pay  him  a 
less  wage  for  the  work  he  does  :  give  the  miner 
and  the  Kafir  each  his  proper  sphere  of  work,  the 
former  using  his  intellectual  gifts  as  a  superin- 
tendent controlling  the  physical  power  of  the 
coloured  worker : — I  submit  that  to  have  white 
men  expending  their  energy  on  physical  work 
which  the  much  cheaper  coloured  labour  is  quite 
capable  of  performing  is,  on  the  face  of  it,  absurd 
from  a  business  point  of  view.  Pay  our  miners 
a  reasonable  wage  and  let  the  scheme  of  pay  be 
such  as  to  encourage  the  men  to  develop  and 
exhibit  skill.  See  that  underground  supervision 
is  made  more  effective,  that  small  stopes  are  run 
by  hand  labour  and  large  ones  by  ordinary  sized 
machines  ;  see  that  the  healthiness  of  our  work- 
ing places  receives  due  attention  and  insist  on  the 
miner  using  water  jets,  and  plenty  of  water 
generally,  to  keep  down  dust.  Workmen  perma- 
nently resident  in  the  country  are  desirable  and, 
as  suitable  material  is  available,  all  that  is 
necessary  is  its  education  and  training.  The 
married  man  has  always  been  our  best  worker,  so 
let  ii-  take  care  that  our  wage  rate  will  suffice 
for  his  living  here  in  comfort  with  his  family  and 
so  induce  him,  if  not  a  son  of  the  country,  to  at 
least  make  it  the  land  of  his  adoption.  On  the 
subject  of  our  unskilled  labour  supply,  the  cause 
of  such  wordy  strife  here  and  such  perturbation  in 
Coat  Britain,  1  can  only  say  that  in  view  of  the 
scarcity  of  natives  practically  ever  since  these 
goldfields  were  opened,  the  apparent  impossibility 
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<4  securing  a  sufficiency  under  the  conditions 
hitherto  obtaining,  the  finding  of  the  many 
Commissions  thai  have  investigated  this  Bubject, 
the  inutility  of  the  industry  to  forge  ahead  with- 
out an  adequate  compliment,  in  view  of  these  and 
other  reasons  1  consider  the  Chinese  an  unfortu- 
nate necessity,  but  a  necessity  all  the  same,  their 
importation  has  been  an  expensive  experiment  for 
the  mines,  and  it  is  sincerely  to  be  hoped  that  no 
unreasoning  bias  against  this  alien  labour  will  be 
allowed  to  cripple  the  mines  and  the  revenue  of 
the  country.  Cool  reasoning  surely  counsels  that 
we  will  do  well  to  retain  the  Chinese  until  the 
expected  substitute  his  materialised,  and  if  it  so 
happens  that  this  great  importation  experiment 
results  in  converting  unbelievers  to  the  actuality 
of  our  labour  scarcity  and  gives  rises  to  measures 
which  will  assure  our  mines  an  adequate  supply 
of  natives  on  suitable  terms  then  1  think  it  will 
be  admitted  that  the  silk  clad,  luxury-loving, 
bicycle-riding,  heathen  Chinese  ha-  served  a  good 
purpose,  and  our  mining  houses  will  probably 
look  upon  the  money  as  not  having  been  spent  in 
vain. 

I  have  here  a  classification  of  the  mines  of  the 
Witwatersrand  for  September  last,  based  upon 
their  yield  per  ton  milled.  Out  of  the  65  mines 
then  milling,  24  yielded  not  more  than  30s., 
whilst  the  remaining  41  gave  over  30s.  Out  of 
the  total  65  mines  21  yielded  between  25s. 
and  30s.  and  "20  gave  between  30s.  and  35s.  Now 
these  figures  call  for  most  earnest  consideration. 
We  are,  as  sensible  business  men.  at  the  present 
day  working  the  rich  selected  areas  which  offer 
us  a  profit,  such  areas  as  do  not  promise  a  due 
return  for  our  capital  and  enterprise  we  naturally 
endeavour  to  avoid,  though  our  efforts  in  this 
direction  are  not  always  successful.  It  may  be 
assumed  in  a  general  way  that  most  of  the 
ground  which  offers  an  adequate  profit  under 
present  economic  conditions  is  being  worked,  and 
as  this  comprises  only  a  small  number  of  mines 
it  follows  that  we  have  an  immense  tonnage  of 
low  grade  banket  on  or  near  the  outcrops  as  well 
as  our  great  and  almost  intact  deeper  horizons  of 
the  reef,  and  all  this  reef,  owing  to  the  high  cost 
of  working,  the  average  low  grade,  or  the  large 
capital  which  has  to  be  risked,  as  yet  remains 
largely  unproved  and  unworked.  Here  I  would 
say  that  I  do  not  think  that  we  have  anything 
like  conclusive  proof  of  the  falling  away  of  value 
in  depth  so  far  as  this  field  is  concerned  :  in 
judging  Ihis  matter  allowance  must  be  made  tor 
the  fact  that  selection  of  stopes  has  been  taking 
place,  and  still  continues,  in  our  existing  proper- 
ties. Are  these  low  grade  areas  and  deep  zones 
to  remain  nnexploited,  is  the  country  content,  for 
instance,  that  only  the  present  mines  should  work 
and  working  gradually  fall  out  exhausted  leaving 


the  country  to  face  serious  financial  st mit <  only  a 
feu  years  hence  .'     Surely  not,  and  yet  if  this  is 
not  to  be  tin-  case  something  of  tin-  nature  i 
economic  revolution  will  have  to  be  engineered  to 
effect  a  lowering  of   costs,   the   augmentii 
profits  and  the  restoring  of  the  confidence  ol   the 
investing  public.     I  have  shown  yon  how  nearly 
Hi  per  cent,  of  our  present   mines,  our  si 
rich  areas,  are  not  yielding  more  than  ."■"-.  per 

Ion   milled,  and  it  is  of  interesl   to  note  that  it  has 

Keen  recently  estimated  tint  :;<'-.  per  ton  milled 
is  probably  the  average  value  of  all  the  unworked 
reef  on  tin-  Eland.     Jt  is  in  essentially  low  grade 

rock  that  this  country  is  rich,  and  it  is  the  many 
golden  miles  of  this  that  the  country  has  to  look 
forward  to  for  sustenance  in  the  years  of  the  future. 
Our  engineers  have  recently  expressed  the  opinion 
that  the  best  interests  of  the  gold  industry  and 
the  country  call  for  a  reduction  of  costs  to  about 
L6s.  per  ton  milled.  Now  let  us  make 
allowance  for  ulterior  motives  on  their  part,  for 
even  our  mining  engineers  and  financiers  are  not 
without  them,  let  us  examine  their  Statemi 
critically  as  possible,  and  there  will,  1  think, 
nevertheless  remain  a  large  majority  of  us  who 
will  agree  with  them  that  herein  lies  our  p 
and  future  salvation,  the  return  of  prosperity,  the 
solution  of  our  white  labour  troubles,  and  the 
solid  foundation  upon  which  it  will  be  possible  to 
build  the  future  of  the  country.  Only  by 
expansion  is  it  possible,  only  by  economic  reform 
is  expansion  attainable,  then,  I  say,  let  us  have 
such  reforms.  And  be  it  remembered  that  the 
working  of  very  low  grade  ore  will  confer  much 
greater  benefit  upon  the  country  than  upon  the 
shareholders,  the  reward  of  the  latter  will  be 
small  indeed,  but  so  long  as  profit  is  forthcoming 
will  our  gold  beds  be  worked.  Do  not  let  our 
attention  be  distracted  from  the  broader  issues  by 
such  a  comparatively  small  consideration,  for 
instance,  as  labour  ratios,  this  after  all  affects  but 
a  few  of  the  many  people  in  the  land  :  do  not  let 
us,  for  the  sake  of  the  minority,  sacrifice  the 
majority  by  refusing  to  avail  ourselves  to  the  full 
of  the  country's  rich  asset  of  native  labour,  but 
and  honestly  assist  in  erecting  an 
economic  framework  in  the  country  which  will 
stand  as  a  fitting  support  for  all  future  time. 
Our  farming  should  be  developed  with  all 
rapidity,  our  base  metal  and  other  industries 
should  be  encouraged,  our  present  popul 
must  lie  provided  with  the  wherewithal  to  live 
and  settle  in  the  country,  and  to  do  all  this  calls 
for  the  reforms  mentioned.  The  country  is 
called  upon  to  select  one  of  two  paths — down  the 
one  there  is  a  distant  vista  of  a  numerous  and 
prosperous  people  with  farming  their  chief  voca- 
tion, substantially  supported  by  the  mining  of 
gold,  coal  and  base  metals  :   down  the  other  is 
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seen  a  country  undeveloped  and  forsaken  of  all 
but  a  few  fanners,  farmers  without  a  market  and 
content  merely  to  live,  a  country  of  deserted 
and  bankrupt  in  money  and  prestige,  a 
e<»untry  from  which  its  very  sons  have  hVd  to 
where        _      -  -    sway.     These  are  no  idle 

visions  but  they  are,  I  believe,  faithful  outline 
pictures  of  the  Logical  outcome  of  the  adoption  of 
the  two  policies  open  to  the  country  :  is  it 
le  that  we  will  ever  see  the  latter  one  \  Let 
us  hope  not. 

Mr.  T.  Lane  Carter:  T  rise  to  propose  a 
hearty  vote  of  thanks  for  the  able  address  we 
beard  from  our  new  President.  In  listening 
to  this  address  1  have  been  reminded  of  a  country- 
man of  mine  who  started  to  write  a  history  ot  the 
•  New  York,  and  commenced  that  history 
from  the  time  of  Adam  and  came  down  the  ages, 
and  in  like  manner  it  seems  to  me  our  President 
to-night  has  commenced  at  the  beginning  and 
surveyed  the  whole  held.  He  has  touched  upon 
many  subjects  in  the  held  of  mining,  and  there  arc- 
so  many  points  of  controversy  introduced  into  his 
3S  that  I  almost  regret  the  custom  in  this 
not  debating  the  President's  Inaugural 
Address,  for  I  am  sure  many  of  us  present  would 
dy  too  pleas  _  t  back  at  our  worthy  Presi- 

dent. I  will  simply  say  that  I  appreciate  bis 
review,  botli  of  the  past,  present,  and  probable 
future.  In  regard  to  the  uncertainty  of  the 
future  and  the  trying  term  of  office  which  will  be 
bis,  I  am  sure  we  will  all  give  him  our  hearty 
support  in  the  difficult  year  he  has  before  him. 
1  tefore  us  a  picture  of  the  future, 
;t  possible  picture  of  a  country  going  down  to 
ruin,  and  alternatively  a  picture  of  this  country 
might  be  if  it  is  only  given  a  chance.  Let 
US  hope  that  from  all  these  clouds  we  will  yet 
_••,  that  the  country  will  be  given  a  chance, 
and  that  we  will  prove  the  great  value  of  our 
industry  for  many  years  to  come. 

There  is  one  detail  he  mentioned  of  which  I 
should  like  to  speak,  namely,  the  treatment  of 
slime  in  the  mines  in  the  Black  Hills,  L.S.A. 
He  mentioned  that  slim-'  is  being  successfully 
d,  there  assaying  only  f  dwt.  per  ton.  I 
have  the  misfortune  to  have  slime  which  is  not 
much  better— just  about  1  dwt.  or  a  shade  over, 
yet  we  succeed  in  making  a  considerable  profit 
out  of  this  lov    _  stuff. 

Prof  Yates  speaks  as  one  having  authority 
when  he  deals  with  the  question  of  education,  and 
I  am  sure  that  every  one  of  us  will  do  his  little 
share  in  helping  him  in  his  work,  by  recommend- 

_  or  miners  to  attend  the  evening  classes,  and 
in  doing  all  we  can  to  encourage  apprentices  on 
our  mines,  and  wherever  it  is  impracticable  for 
the  men  to  come  to  the  classes  to  advise  the  men 


to  enter  the  correspondence  schools,  though  this.- 
instruction,  of  course,  is  inferior  to  the  excellent 
lectures  they  get  at  the  Transvaal  University 
College.  Prof.  Yates  mentioned  agriculture,  and 
said  he  spoke  as  a  child  on  this  subject.  I  speak 
not  as  a  child,  but  as  one  who  has  tried  it,  and 
all  that  1  have  to  say  is  that  1  wish  everyone  who 
goes  in  for  agriculture  in  this  country  every 
success,  but  for  my  part  L  prefer  to  stick  to 
mining.  I  have  much  pleasure  in  now  proposing 
a  hearty  vote  of  thanks  to  our  President  for  his 
able  address. 

Mr.  H.  A.  White  :  In  rising  to  second  this 
vote  of  thanks  I  wish  to  draw  attention  to  the 
admirable  attitude  adopted  by  our  President  in 
his  address.  He  has  not  been  like  Achilles  sulk- 
ing in  his  tent,  but  like  Ajax  defying  the  light- 
ning. Financiers,  engineers  and  people  connected 
with  mining  generally  have  been  told  recently 
that  the  effect  of  the  hasty  banishment  of  the 
Chinese  would  be  to  put  them  in  a  fit  of  the  sulks. 
I  think  that  our  worthy  President  has  given  us  • 
the  correct  line  of  conduct  to  take,  namely,  that 
in  spite  of  the  ills  forced  upon  us  either  naturally 
or  from  external  sources,  we  will  do  our  best  to 
make  this  industry  a  success,  and  to  make  this 
Society  a  great  part  of  that  success. 

The  President  :     I  am  very  much  obliged  to 
Mr.  Carter  and  Mr.  White  and  to  all  the  members 

present  for  the  kind  way  in  which  they  have 
received  my  address,  and  for  the  promises  of 
assistance  during  my  tenure  of  office. 


NOTES  OX  WAIHI  OPE  TREATMENT. 


By  Balth  Stokes  (Member). 


There  are  probably  few  gold  fields  in  the  world, 
from  Kalgoorlie  down  to  Bendigo,  with  which  it 
may  be  more  advantageous  for  the  Hand  metal- 
lurgist to  exchange  notes  and  experiences  than 
the  YVaihi,  New  Zealand,  whose  ore  has  provided 
its  exploiters  with  divers  metallurgical  problems 
similar  to  our  own  and  whose  practice  has  long 
been  at  a  very  high  standard  of  efficiency.  The 
Waihi  Company,  outside  whose  boundaries  the 
field  possesses  little  of  industrial  importance, 
employs  three  mills,  the  Victoria,  Waihi  and 
Union,  of  200,  90  and  40  stamps,  respectively. 
As  at  present  constituted,  the  Waihi  is  the  most 
efficient. 

The  object  of  these  brief  notes  is  not  to  com- 
prehensively  describe  the  scheme  of  ore  reduction 
and  treatment,  but  merely  to  draw  attention  to 
three  special  features  likely  to  interest  the 
members  of  this  Society,  namely,  the  honeycomb 
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tube  mill  liners,  the  independffnl  placing  of  the 
amalgamating  house,  and  the  vacuum  slimes 
plant 

Primarily  the  characteristics  of  the  ore  and  its 
particular  requirements  musl  be  considered.  The 
pyritic  ore  drawn  from  the  lower  levels  of  the 
Waihi  to-day  constitutes  a  quartz  of  an  average 
hardness  rarely  met  with  in  South  Africa  j  it 
partakes  of  a  chalcedonic  nature  which  makes  the 
;sary  fine  grinding  a  difficult  operation. 
Before  the  introduction  of  tube  mills,  1,000  lb. 
stamps  and  40  mesh  woven  wire  screens  gave  a 
stamp  duty  of  2*9  tons,  and  to  day,  al  the  Waihi 
mill  (with  20  mesh  screens  and  960  lb.  stamps), 
the  duty  is  only  3^  t<ms.  The  increase  of  the 
mesh  was  naturally  accompanied  by  the  installa- 
tion of  regrinders.  Tube  mills,  grinding  pans 
and  ball  mills  have  been  tried,  and  the  first 
named,  on  the  strength  of  data  that  appeared 
absolutely  conclusive  to  the  management,  were 
put  int<>  regular  operation  in  May,  1905.  At 
Kalgoorlie  the  balance  of  favour  is  with  grinding 
pans  of  the  improved  Wheeler  pattern  for  the 
line  grinding  of  roasted  ore  after  Krupp  ball  or 
(irittin  mills  reduction  and  with  tube  mill-  for 
concentrates  in  connection  with  the  Diehl  bromo- 
cyaniding  process.  Thus  the  functions  oi  tube 
mills  at  these  two  centres  are  dissimilar  and  the 
marked  diversity  of  opinion  is  natural.  At 
Kalgoorlie,  the  product  is  ground  and  reground 
by  the  flint  mills  until  all  in  such  a  tine  state  of 
division  as  to  be  readily  amenable  to  treatment 
by  agitation  with  bromo-cyanide.  At  Waihi,  the 
underflow  from  the  spitzkasten  below  the  stamps 
is  passed  once  through  the  tube  mills  (a  return  is 
likely  to  be  soon  effected)  for  the  production  of  a 
mixed  sand  and  slime  to  lie  subsequently  subjected 
to  amalgamation  and  concentration.  The  relative 
hardness  of  Kalgoorlie  (excluding  three  mines) 
and  Waihi  ores  may  be  likened  to  that  of  semi- 
oxidised  and  pyritic  ore  on  the  Rand. 

Honeycomb  Liners* — At  the  Waihi  mill,  there 
are  four  tube  mills  in  operation,  and  at  the 
Victoria  mill,  five  miles  from  the  mine,  nine  will 
shortly  be  in  use,  apart  from  those  utilised  upon 
vanner  concentrates.  These  mills  are  of  the 
Davidsen  type,  22  ft.  long,  and  are  for  the  most 
part  of  local  manufacture.  Charged  with  5i  tons 
of  flints  and  revolved  at  2 7 A  r.p.m.,  power  con- 
sumption is  given  at  50  h.p.  But  the  most 
striking  feature  about  these  mills  is  the  honey- 
comb liner  (Barry's  patent)  which  striki 
immediately  as  the  best  solution  of  the  difficulties 
long  associated  with  this  portion  of  the  machines. 
These  liners  have,  I  believe,  been  introduced 
upon  the  Rand  and  have  possibly  been  discussed 

distract  "  Grinding  in  Tube  Mills  "  this  Journal,  p.  24. 
See  also  this  Journal,  vol.  vii.,  p.  127  (Oct,  1906),  p.  272  (Feb. 

1907)  and  p.  34S  (April.  1907). 


iety.     In  forwarding  tl 
upon  loc.d  experiem 

to  risk  the  shock  oi  an  unofficial  reply  anenl  the 
long    Ion' nt'  .i  Queen    of 
England. 

for  some  considerable  time  the  Waihi  employed 
the  silcx  blocks,  but  tin-  management,  bearing  in 
mind  their  well  known  defects  and  the  existence 
of  other  equally  durable  Btone,  which,  however, 
could  not  lie  fashioned  into  rectangular  blocks, 
1  an  admirable  scheme  whereby  more 
irregular  rock  fragments  could  lie  economically 
utilised.  This  involved  the  construction  ol 
iron  frame-.  Is.1,  in.  by  \~>\  in.  wide  and  .'>!  in. 
deep,  divided  each  way  bo  a-  to  comprise  four 
compartments.  The  sides  and  dividers  of  the 
frame  are  about  A  in.  thick  on  the  inside,  and 
|  in.  at  the  hack  :  so  that  thestom  dded 

therein  are  securely  held.  For  the  filling  of  these 
"•honeycomb"  frames  a  local  white  cherty  quartz 
has  been  used  with  excellent  results  •  t  the 

i  these  liners  is  uncertain,  but  based  on  six 
months'  experience  it  may  lie  calculated  at  nine 
months.     A-  an  alternati  .  the  imported 

tlmt    pebbles   are  now  being  tried,  but  whether 
the  greater  durability  more  than  compi 
the  extra   initial   cost   is  a  question    yet    to   h. 
determined. 

The  setting  of  the  lumps  or  flints  into  the  liners 
is  a  matter  of  as  much  importance  as  I 
quent  operation  of  building  the  liners  into  the 
mill.  It  is  essential  to  lasting  efficiency  that  the 
stones  be  most  carefully  packed  at  the  back  of 
the  liner,  which  is  merely  an  iron  plate  temporarily 
bolted  to  the  frame  until  the  moi  tar  ha- hardened. 
The  condition  on  top,  where  the  stones  may  be 
allowed  to  stand  well  above  the  frame,  i-  of  less 
moment  than  the  arrangement  of  the  rocks,  in 
their  bed  of  cement,  so  that  they  have  the  gi 
possible  stability.  The  mortar  is  made  of  Port- 
land cement  mixed  with  an  equal  proportion  of 
ground  flint  fragments  obtained  from  the  tube 
mill.  After  tilling,  it  is  necessary  to  stack  the 
liners  until  thoroughly  hardened.  The  cement 
is  kept  wet  with  sacks,  given  an  occasional  1 
and  allowed  to  stand  for  a  month  or  more.  The 
liners,  which  are  cast  at  the  mine  foundry,  are. 
of  course,  shaped  to  the  interior  of  the  mill.  In 
connection  with  the  fitting  in  and  repairing  of  the 
liners,  whose  great  additional  merit  is  that  a 
ning  of  a  stone  must  be  confined  to  a  -ingle 
compartment  of  7  by  9  in..  Mr.  Barry,  tin- 
inventor,  and  works  superintendent  of  the  Y\  aihi 
Company,  has  favoured  me  with  the  following 
information  : — 

"  In  case  any  difficulty  should  arise  in  fitting, 
the  barrel  segments  against  the  rough  facesofthe 
end  liners,  it  is  more  convenient  to  have  a  cast 
iron  ring  in  segments  cemented  into  the  corner  of 
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the  mill  before  starting  to  put  in  other  liners.     If 
the  standard  circumferential   liners  are  a  fairly 

neat  tit.  the  last  one  in  each  complete  ring  will 
be  slid  into  place,  but  the  last  one  in  the  last  ring 
must  be  made  a  little  narrower,  so  that  it  can  go 
straight  into  position,  when  it  is  keyed  in  with 
any  pieces  of  scrap  iron,  wooden  wedges  or  fiat 
•  driven  into  the  mortar.'' 


HONEYCOMB  LINER,  EMPTY  AM)  FULL  FRAMES. 


HONEYCOMB  LINER  AFTER  SEVERAL   MONTHS    USE 

Building  Liners  into  Tube  Mill. — The  interior 
being  clean,  lay  a  straight  row  of  liners,  starting 
from  one  of  the  doors,  bedding  them  well  down 
in  neat  cement.  This  is  a  point  to  be  carefully 
attended  to,  as  some  tube  mill  barrels  are  very 
much  out  of  truth  and  a  segment  might  bear  on 
its  edges  only  and  have  no  support  under  the 
stone  in  the  divisions.  Five  such  rows  can  be 
laid  without  moving  the  mill.  The  fifth  row 
is  then   to  be  supported  by  a  length    of   wood 


about  3  in.  by  2  in.  laid  along  its  centre. 
This  wood  is  then  tightly  held  with  six 
stretcher  bars  from  the  opposite  row  of  liners. 
The  stretcher  liars  are  simply  lengths  of  1  in. 
gas  pipe  witli  a  §  in.  bolt  in  one  end,  screwed  up 
to  a  head,  and  an  ordinary  nut.  The  last  row 
being  thus  firmly  held  in  position  so  that  it  can- 
not drop  down,  the  mill  is  turned  round  so  that 
the  last  row  is  on  top,  the  sixth  row  is  then  put 
in,  the  mill  again  shifted  £  turn,  and  so  on  to  the 
last  or  eighth  row.  An  opening  left  at  the  closing 
up  can  be  jammed  tight  with  bits  of  scrap  iron, 
old  flat  pieces  of  stone  from  worn  out  linings,  or 
wooden  wedges  driven  into  the  mortar. 

Rejmirs. — In  case  the  stone  filling  should  fall 
out  of  a  division  it  can  be  repaired  in  five 
minutes  by  putting  in  a  spare  division  frame, 
previously  filled  with  stone,  and  keying  it  into 
position  with  soft  wood  wedges." 

The  diagram,  which  will  be  seen  on  the  next 
page,  further  enables  those  interested  to  observe 
the  methods  employed  at  Waihi  for  the  applica- 
tion of  the  liners. 

Tube  Mill  Efficiency.  —  Returning  to  the 
question  of  tube  milling  generally,  it  must  be 
admitted  that  the  work  done  by  a  single  trans- 
mission of  sand  is  particularly  good  on  such  a 
hard  material.  The  following  is  a  fair  parallel  of 
sizings  before  and  after  tube  milling,  given  to  me 
by  the  chief  metallurgist,  Mr.  Banks,  a  member 
of  this  Society. 

Before  After 

Tube  Milling.  Tube  Milling. 

Per  cent.  Per  cent. 

+  30  5-32  0-03 

-30  +  40  9-77  0-12 

-40  +  60  159  4  1-13 

-60+100  1396  7-43 

-100  +  150  12-29  18  42 

-150  42-72  72-87 

The  cost  of  running  is  given  at  Is.  2d.  per  ton 
of  sand,  of  which  flints  and  liners  account  for  7d. 
Each  mill  passes  nearly  80  tons  per  day. 

From  the  tube  mills  the  general  pulp  flows  to 
a  large  V  box,  from  which,  by  means  of  syphon 
pipes,  it  is  delivered  to  the  amalgamating  plates 
in  a  house  quite  apart  from  the  stampers.  There 
is  one  syphon  pipe  to  each  plate,  so  that  the 
product  is  perfectly  distributed.  The  advantages 
of  this  system,  not  to  my  knowledge  practised 
anywhere  else  in  Australasia,  are  several.  In  the 
first  place,  the  full  table  efficiency  is  constantly 
obtained,  with  equal  distribution,  even  when 
stamps  are  held  up.  While  any  plates  are  being 
cleaned,  the  flow  from  the  distributing  V  box  is 
returned  by  launder  and  elevator  to  the  general 
inflow.  The  cleanly  tidiness  of  the  house — the 
like  of  which  can  rarely  be  seen  outside  catalogue 
engravings — and  the  prevailing  quietude  are  also 
factors  of  importance,  being  conducive  to  careful 
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work  and  to  a  thorough  understanding  of  queries 
and   orders,  perhaps   too  trivial  i  ion  in 

a  Bhout,  between  bo  and  men.  Then,  again, 
the  dangers  ol  thefl  are  •  uormously  reduced. 
Below  the  Waikino  or  Victoria  200  bead  mill, 
the  amalgamating  house  is  only  entered  by  six 
men,  two  men  per  shift,  excepting  head  amalga- 
mator and  staff  officials,  in  the  ordinary  cow 
work. 

Vacuum   Filtering  of  Sinn,..     At   the  Waihi 
mill  (at  the  Victoria,  tube  mill  and  vacuum  filter 
practice  is  aol  yel  regularly  established)  the  treal 
ment    of     the    pulp    below    the    plates    is    as 

follows  : — 

Passing  through  a  series  of  inverted  pyramidal 
,  it  is  classified  into  coarse  and  fine  sand  and 
slime.  The  firsl  two  products  pass  over  30  union 
vanners,  of  the  Frue  type,  yielding  concentrates 
and  tails  :  the  former  constituting  up  to  3  per 
cent,  of  the  pulp,  and  being  worth  £35  to  £40 
per  ton,  the  latter  joining  the  above  mentioned 
slimes  on  their  way  to  the  main  spitzkasten 
commanding  the  cyanide  works.  The  sands  are 
given  a  six-day  treatment  in  10  or  80  ton  vats 
whilst  the  slimes  pass  through  settling  tank-,  by 
winch  the  water  is  reduced  to  2  to  I,  to  the 
vacuum  filter  plant. 

Firstly,  the  slime  is  treated  in  vacuum  thicke- 
ners (of  the  same  type  as  the  filters  below 
described)  and  reduced  to  30  per  cent,  moisture, 
then  disintegrated  with  a  jet  of  cyanide  solution 
and  passed  into  the  treatment  tanks,  in  which  it 
is  mechanically  arid  pneumatically  agitated  for  -\ 
days.  The  long  cyanide  treatment  is  necessitated 
by  the  high  silver  values  in  the  ore.  Waihi 
bullion,  almost  as  white  as  tin,  is  only  worth  12s. 
to  L3s.  per  ounce,  the  gold  being  by  weight  about 
an  eighth  of  the  alloy. 

After  treatment  the  slime  is  run  into  a  large 
rectangular  tank,  into  which  the  filtering 
apparatus  or  "  basket  "  is  lowered  hydraulically 
— though  an  electric  elevator  has  been  installed 
by  the  Grand  Junction  <  iompany  with  promise  of 
smoother  operation.  The  vacuum  filter  is  similar 
in  its  salient  features  to  the  Moore  type,  as  used 
in  the  States,  but  differs  in  minor  points  with 
such  results  as  to  remove  those  defects  observed, 
I  understand,  by  a  prominent  member  of  the 
Society's  council  during  an  American  trip  some 
time  ago.  The  "basket"  consists  of  nineor  eleven 
frames  of  closely  corrugated  iron,  over  which  the 
cloth  is  tightly  stretched.  The  inside  vacuum 
pipes  are  applied  round  the  frame  and  for  an  inch 
or  two  down  the  trough  of  each  corrugation. 
Each  frame  is  16  ft.  by  44  ft.,  and  the  width  of 
the  "basket.''  across  the  frame-.  10  ft.  In  the 
Moore  machine,  wooden  ribbed  frames  are  used. 
The  vacuum,  applied  at  22  in.,  holds  the  slime  to 
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he  cloth  in  a  remarkably  adhesive  state,  so  that 
rhen  raised  the  basket  draws  about  \\ — 5  tons 
A  slime  with  25  per  cent,  moisture  in  cakes  on 
ach  side  of  the  frame  cloth  of  1{ — 1  \  in.  thick, 
rhe  filtering  is  effected  in  about  15  minutes,  after 
rhich  the  laden  basket  is  lowered  into  another 
ank  of  weak  solution  for  washing  for  another 
r">  minutes,  after  which  the  waste  slime  residues 
re  allowed  to  drop  from  the  frame,  by  cutting 
iff  the  vacuum,  into  a  hopper,  whence  it  is  sluiced 
way  to  the  river.  The  simplicity  and  probable 
iurability  of  these  machines  appear  to  make  them 
;reatly  superior  to  the  rotary  type  of  vacuum 
which  the  writer  saw  at  work  in  Kalgoorlie 
ix  months  ago.  where  the  demand  for  such  a 
oachine  is  even  more  weighty  than  at  Waihi, 
or  wage.-  in  Western  Australia  are  50  per  cent. 
igher. 
By   comparing   costs   and   efficiencies   of    the 


Or,  say,  4  .Id.  per  ton  treated.  At  the  Waihi, 
this  means  a  saving  of  Is.  .">d.  per  ton  of  slime  as 
compared  with  the  Johnson  presses. 

So  conclusively  successful  has  the  coincident 
introduction  of  tube  mills  and  vacuum  filters 
proved  upon  the  property-  and  it  is  necessary  to 
bear  in  mind  that  the  product  of  the  tube  mill  as 
at  present  dealt  with  includes  a  quantity  of  fine 
sand  which  passes  the  spit/,  and  finds  its  way  to 
the  slimes  plant— so  favourable  have  been  the 
results  of  lengthy  experimenting  and  practical 
work,  that  the  controlling  heads  are  already 
beginning  to  speak  in  an  undertone  of  the  practic- 
able extension  to  a  far  greater  scope  of  fine  grind- 
ing and  filtering  :  in  fact,  to  use  the  magic  term, 
"all  sliming."  The  question  is  beyond  the 
limits  of  this  patchy  contribution  ;  but  it  is 
one  which  cannot  well  be  judged  by  Rand 
standards. 


TWO  BASKETS,  Willi  NINE  FRAMES  KA<  II,  SUBMERGED. 

THE  NEAREST  VAT  (EMPTY)  IS  (JSED  FOR  WASHING   SLIME   WITH 

WEAK  CYANIDE  SOLUTION. 


Nresses  and  vacuum  filters,  the  Waihi  has  already 
lad  sufficient  experience  of  the  new  installation 
x>  learn  that  there  are  even  no  grounds  for  con- 
roversy  on  the  matter  The  presses  will  soon  be 
:ornpletely  ousted.  At  the  Waihi  mill,  where 
he  filters  have  been  used  for  several  months,  220 
ions  of  slime  are  put  through  per  day  by  means 
if  two  basket.-.  The  installation  cost  about 
£4,000.  Labour  requirements  are  three  men, 
me  per  shift,  and  the  part  services  of  a  fitter. 
Running  costs  arc  : — 


Three  men  at  8s.     ... 
Cloths  at  id.  per  ton  treated 
Part  services  of  fitter 
Two  vacuum  pomps (17  h.p.) 
Power  for  pneumatic  agitation 


2d. 


Per  <lav 
24s. 

9s. 

3s. 
30s. 

10s. 


£3  16s.  2d. 


Tn  conclusion,  it  may  be  noted  that  the  rich 
concentrates  won  at  each  mill,  by  vanners  at  the 
Waihi  mill  fiom  fine  and  coarse  sand,  and  by 
Wilttey  tables  at  the  Victoria  from  only  the 
heavier  sand,  are  all  collected  and  treated  at  a 
plant  in  connection  with  the  latter  works.  After 
being  carefully  weighed  and  sampled  the  concen- 
trates are  passed  into  tube  mills,  whose  product 
is  elevated  and  classified  by  a  spitzkasten,  return- 
ing the  coarse  to  the  tubes,  whilst  the  fine  is 
thickened  and  treated  by  cyanide  solution  made 
up  to  '03  strength  for  about  seven  days  in  air 
agitation  tanks  14  ft.  deep  and  5  J,  ft.  in  diameter. 
An  extraction  of  95  per  cent,  gold  and  silver  is 
obtained. 

As  for  the  total  extraction,  official  records, 
which  are  kept  with  the  most  careful  scrutiny, 
show  an  improving  average  of  90  per  cent,  gold 
and  75  per  cent,  silver.     The  residues,  which  run 
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away  to  the  river,  have  already  proved    the    Mime 
ami  ruin  of  one  adventurous  syndicate. 

The  President  :  We  have  been  listening  to 
a  paper  which  lias  come  to  us  from  the  South 
Pacific,  from  one  of  the  earth-  beauty  spots, 
Fiji  :  it  might  almost  be  said  that  it  was  written 
under  the  shade  of  the  palms.  Mr.  Stokes,  the 
author,  is  travelling  round  the  world,  visiting  the 
various  mining  centres,  and,  I  think,  Li  is  very 
kind  of  him  to  remember  the  Society  when  he  is 
so  far  away  from  us.  The  Waihi  Mine.  New 
Zealand,  is  one  of  the  best  of  the  world's  gold 
mines,  and  one  of  the  largest,  Its  monthly  out- 
put is  about  £64,000  sterling  from  a  tonnage  of 
about  27,000,  so  thai  it  is  also  a  high  grade  pro- 
position. L  move  that  a  special  vote  of  thanks 
be  sent  to  Mr.  Stokes  for  his  paper. 

This  was  agreed  to. 

LAST  BiLAININGS. 


(Read  <>t   February  Meeting,   1007.) 


By  It.  A.  White  (Member). 


REPLY   TO    DISCUSSION. 

Mr.  H.  A.  White:  I  have  to  thank  those 
gentlemen  who  have  contributed  to  the  discussion 
on  this  paper  and  to  congratulate  this  Society  on 
two  able  recruits  to  the  ranks  of  active  partici- 
pators in  our  proceedings.  It  is  pleasing  to  find 
that  the  general  principles  set  forth  have  been 
fully  endorsed  and  found  to  be  useful  in  practice. 
I  believe  that  occasional  papers  of  this  kind, 
which  endeavour  to  deal  with  the  principles 
underlying  the  best  modern  cyanide  treatment, 
will  always  be  acceptable  and  make  up  in  useful- 
ness what  they  must  lack  in  novelty.  I  fully 
agree  with  Mr.  Dowling,  Mr.  Pyles  and  Mr.  Lea 
that  draining  dry  after  each  saturation  will  give 
the  best^esults  where  sufficient  time  is  available. 
This  method  uses  each  ton  of  solution  to  the  best 
advantage  but,  of  course,  if  the  plant  provided  is 
not  large  enough  experiments  must  be  made  to 
determine  the  best  treatment  possible.  On  this 
point  I  have  found  the  difference  between  the 
two  methods  to  be  less  than  would  be  anticipated 
on  a  casual  consideration  of  the  case.  I  find  in 
strictly  comparative  experiments  on  a  working 
scale  that  176  tons  of  solution  applied  during 
leaching  dry  eight  times  is  almost  exactly 
equal  in  effect,  as  far  as  concerns  last  drainings, 
to  18-1  tons  applied  during  five  teachings  dry. 
On  a  circumscribed  plant  it  is  possible  that  the 
one  method  might  be  used  in  winter  when  sumps 
;are  usually  a  shade  higher  than  in   summer   and 


the  relief  of  slightlj  less  tonnage  would  be 
felt. 

I   would  point  > .tit  to  Mr.   howling  that  though 

slimes  solutions  are  precipitated  mosl  satisfactorily 
it  mu-t  not  be  overlooked  that  the  zinc  in  these 
i-  mostly  newly  prepared  and  is  at  a  great 
advantage  when  compared  with  thai  in  wea 
medium  boxes.  I  think  in  the  warm  weather  a 
Bhade  less  than  0*1  per  cent.  KCy  might  be 
profitable,  but  my  experience  Bhowa  qo  advantage 
in  reducing  this  strength  in  winter.  It  is  not 
the  solution  but  the  precipitation  of  the  gold 
which  is  in  this  case  the  deciding  factor. 

1  do  not  quarrel  with  Mr.  Lea's  figure  of  2d. 
per  ton  or  '04  dwt.  as  a  sing  solu- 

tion pumped  and  precipitated.  My  objeel  in 
taking  6d.  as  a  working  hypothesi  mow 

profits  to  be  derived  even  on  small  or  poorly 
equipped  plants  by  a  careful  examination  of 
results  obtained  by  varying  method-. 

I  notice  in  the  daily  papers  that  one  small 
group  of  mines  in  an  outlying  district  found 
trouble  over  trying  to  economise  cyanid<  I 
reports  more  gold  left  behind  in  the  boxes  after 
clean  up  than  usual.  This  might  have  been 
avoided  by  classing  the  solutions  in  accordance 
with  gold  values  and  ignoring  cyanide  strength. 
The  method  Mr.  Dowling  illustrated  in  his  con- 
tribution is  similar  to  that  I  recommend,  save  the 
simplification  of  opening  at  oi 
which  I  find  reduces  white  precipitate  and 
improves  results  generally  as  the  followingfig 
for  three  months  show  : — 

Strong  (rich)  '57  per  cent.  KCy,  value  t'57  dwt. 
Medium  '41  per  cent.  KCy.  value  0*82  dwt. 

Weak  (poor)    -33  per  cent.  KCy.  value  0*42  dwt. 

Mr.  Fraser  Alexander  feeds  fat  his  ancient 
grudge  against  the  mining  department  in  the 
matter  of  bunches  of  acid  ore,  and  all  will  agree 
with  him  that  this  point  deserves,  and  will  eventu- 
ally obtain,  especial  treatment.  Not  only  the 
sands  nlant  but  the  slimes  plant  also  -how  the 
bad  effect  of  dumping,  without  warning  or  any 
precaution,  a  few  tons  now  and  again  of  acid  or 
otherwise  contaminated  material  into  the  stream 
of  ore  from  which  the  reduction  works  has  to 
charm  away  the  valuable  metals. 

I  hope  Mr.  McXaughtan  will  not  deem  it 
impertinent  to  suggest  that  our  monthly  meeting.-, 
even  in  these  depressed  times,  are  worth  coming 
in  for.  If  his  promises  are  fulfilled  I  will 
guarantee  that  eight  or  nine  teachings  dry  will 
soon  cease  to  mystify. 

I  have  to  express  regret  that  no  one  has 
supported  my  suggestion  to  register  cyanide 
strength  and  alkalinity  in  terms  of  the  effective 
ions.  Possibly  we  are  somewhat  shy  of  dealing 
with  these  newer  developments  of  chemical  theory 
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in  spite  of  their  able  exposition  by  Prof.  Oettingcn 
before  this  Society  eight  years  ago.* 

It  is  to  be  remarked,  in  passing,  that  to  speak 
of  loss  of  cyanide  in  the  boxes  is  only  a  fdfon  de 

-  total  cyanogen  is  practically  the  same 
at  the  head  and  the  foot,  and  that  it  is  in  the 
tank-  and  treatment  vats  where  the  real  loss  takes 
plaee.  As  our  records  are  in  terms  of  available 
cyanide,  this  custom  has,  of  course,  some  little 
justification  beyond  that  of  mere  convenience. 

Mr.  Pyles's  contribution  to  the  method  of  deal- 
ing with  lumps  of  slime  is  very  welcome,  and, 
though  he  does  not  report  complete  success,  he 
I    -  _         ass  >me  useful  particulars  of  his  results. 

-  with  Mr.  Lea  that  a  tube  mill  product 
shows  no  necessity  for  including  any  "standing 
dry  "  in  the  treatment.  All  the  figures  brought 
forward  go  to  show  that  the  bulk  of  the  gold  is 
dissolved  very  quickly,  but  as  Mr.  Dowling  points 
out.  a  small  amount  goes  into  solution  almost,  if 
not  quite,  to  the  end  of  the  treatment.  This 
explains  the  possibility  of  Mr.  Lea's  result  show- 
ing "11  dwt.  increase  in  value  of  drainings  after 
transfer   to   second   treatment.     Mr.  Lea  can  be 

_  itulated  on  the  adequacy  of  his  plant  which 
reflects  credit  on  this  Society,  since  one  of  our 
past  presidents  designed  it.  His  very  low  results 
do  him  great  credit,  and  it  is  in  no  envious 
spirit  that  I  point  out  a  possible  drawback. 
I  refer  to  the  results  shown  after  transfer  to 
second  treatment  vats.  290  tons  of  solution 
are  obtained  of  an  average  value  '09  dwt. 
Not  all  of  this  gold  is  derived  from  the  sand, 
a  '•  trace  "  in  the  sumps  may  be  more  than 
•01  dwt.  Again  a  part  of  this  gold  must  go  to 
increase  value  of  -limes  residues  if  some  of  the 
solution  is  used  for  second  transfer  there. 

Assume,  however,  that  25  dwt.  of  gold  are 
actually  recovered  from  the  sand  and  put  against 
that  the  cost  of  extra  handling,  maintenance, 
interest,  and  amortisation  on  the  second  treatment 
tank-  and  cost  of  elevating  to  the  additional 
height,  and  you  will  find  that  360  tons  of  sand 
and  290  tons  of  solution  will  scarcely  repay  the 
cost  of  bringing  them  together.  If,  however,  his 
figures  -how  a  margin  of  profit  on  this  apparently 
discouraging  proposition,  however  small,  1  entirely 
agree  that  the  policy  adopted  is  sound  commercial 
economy.  I  am  pleased  to  notice  Mr.  Lea's 
reference  to  the  direct  application  of  strong  solu- 
tion by  Mr.  Dowling  as  early  as  1904,  as  it  is  by 
no  means  surprising  to  us,  who  know  him,  to  find 
him  well  abreast  of  the  times,  and  indeed  it  is  my 
duty  and  pleasure  to  thank  him  and  others  of  our 
members  for  useful  information,  the  ungrudging 
imparting  of  which  is  part  of  the  great  reputation 
of  our  Society. 

See  Proceedings,  vol.  ii.,  pp.  543  and  556. 


MINE  SUBSIDENCE. 


(Raul  at   March    Meeting,   1907.) 


By  Alex.  Richardson,  A.I.M.M.  (Member). 


DISCUSSION. 

Mr.  H.  Weldon:  Mr.  Richardson  has  dealt 
with  a  subject  of  peculiar  interest,  and  it  is  satis- 
factory to  know  that  his  investigations  have 
demonstrated  the  value  of  the  recognised  formula 
in  regard  to  subsidences  due  to  the  collapse  of 
mine  excavations. 

In  regard  to  the  support  of  roof  in  under- 
ground workings,  there  can  be  no  doubt  that  as 
Mr.  Richardson  points  out — "  careful  and 
efficient  stowing"  is  the  most  reliable  method.  In 
our  mines,  in  the  case  of  steeply-inclined  under- 
hand stopes,  there  can  be  no  question  that  stulls 
loaded  with  waste  rock  form  a  very  safe,  cheap  and 
adequate  support,  whilst  in  overhand  stopes, 
nothing  could  be  better  than  to  allow  portion  of 
the  broken  reef  to  remain  in  and  partially  fill  the 
stope.  Sorting  in  the  mine  has  been  suggested  and. 
tried  from  time  to  time,  but  the  practice  has  not 
so  far  been  taken  up.  I  would  suggest,  however, . 
that  the  difficulty  experienced  in  some  mines  of 
obtaining  sufficient  waste  rock  to  pack  the  stulls 
with,  could  be  overcome  by  shooting  down  portion 
of  the  footwall  by  means  of  a  series  of  short 
holes. 

I  note  that  Mr.  Richardson  estimates  the 
ultimate  strength  of  mine  pillars  in  regard  to- 
their  power  to  resist  crushing,  as  10,000  lb.  per 
sq.  in.,  and  that  these  conclusions  are  based 
upon  results  of  tests  carried  out  on  4  in.  cubes  of 
local  quartzite.  Such  a  constant,  however,  only 
holds  true  when  the  height  and  sides  of  the  pillar 
are  of  equal  dimensions,  but  this  is  not  usually  the 
casein  mine  pillars,  the  length  and  breadth  of  which 
generally  bear  a  proportion  to  their  height  of  2: 
or  3  to  1.  Now  we  know  that  the  power  of  a  pillar 
(according  to  the  formula  laid  down  by  Euler  and 
Eytelwein)  to  resist  crushing  increases  according 
to  the  square  of  its  area,  so  that  an  ordinary 
mine  pillar,  the  sides  of  which  measure  10  ft.,  in> 
a  stope  of  5  ft.  in  width,  would  have  a  strength 
of  not  less  than  16  times  that  of  a  pillar 
of  the  same  height  with  sides  measuring  5  ft. 
In  view  of  the  rapid  increase  in  weight-bearing 
capacity  of  a  pillar  for  any  given  increase 
in  its  superficial  area,  the  somewhat  alarm- 
ing conclusions  arrived  at  in  the  percentage 
table  given  in  Mr.  Richardson's  paper  must  be 
regarded  as  unwarranted  and  not  borne  out  by 
practical  experience. 

In  regard  to  the  next  table  setting  forth 
the    bending    and    shearing    factors,     the    con- 


.Inly  190*3 


All  '■.  Richardson     Mine  Subsidence. 


IT 


elusions  arrived  at  are  certaiiib  D01   in  accordance 

with  mining  experience  in  these  mines,  which  is 
to  the  effect  that  shearing  or  punching  of  the 
roof  is  an  extremely  rare  occurrence.  This  discre 
pancy  between  the  theoretical  and  actual  results 

may  he  due  to  tin-  fact  that  the  hanging  wall  i- 
never  of  a  homogeneous  nature,  line.--  of  weakness 
being  always  present,  and  therefore  vitiating  any 
theoretical  calculations. 

The  size  of  shaft  pillars,  the  distance  between 
stope  pillars,  and  the  diameters  of  the  same  are 

factors  of  the  greatest  importance,  and  it  would 
be  of  great  interest  to  learn  the  details  on  which 
these  calculations  are  based. 

I  think  that  on  these  fields  where  we  have  such 
large  underground  areas  on  which  we  have 
buildings  to  protect,  that  this  paper  of  Mr. 
Richardson's  is  particularly  interesting.  I  am 
sure  there  are  many  more  points  which  I  have 
passed  over,  hut  these  in  particular  struck  me 
when  I  read  the  paper. 

The  President  :  I  am  sure  we  have  to  thank 
.Mr.  Weldon  for  coming  forward  and  giving  us  his 
views.  He  has  certainly  raised  more  than  one 
interesting  point,  and  we  wish  he  would  attend 
our  meetings  more  frequently.  1  would  like  to 
take  this  opportunity  to  say  how  indebted  we  are 
to  him  for  the  excellent  report  issued  by  the 
Mines  Department.  In  this  matter  of  mine 
subsidence,  for  instance,  I  can  assure  you  that 
you  will  find  the  diagrams,  etc.,  in  this  report 
mosl  instructive,  and  I  think  it  is  only  just  to 
the  Mines  Department  that  this  should  be  known. 

Mr.  E.  Homersham  :  I  cannot  agree  with 
Mr.  Weldon  that  it  would  be  a  safe  proceeding 
on  the  Witwatersrand  generally  to  break  into  the 
footwall  to  get  mullock  for  loading  up  stulls,  as 
it  would  make  the  stope  dangerous  on  account  of 
the  liability  of  slabs  of  footwall  coming  away 
from  the  slipping  faces  that  usually  exist  in  foot 
and  hanging  walls  all  through  our  mines, 
certainly  at  Kandfontein  it  would  be  an  impossible 
procedure. 

In  answer  to  the  Chairman  Mr.  Homersham 
said  the  reefs  at  Kandfontein  had  a  steep  dip. 

Mr.  M.  H.  Coombe  :  We  do  not,  on  the  Rand, 
adopt  the  practice  which  is  followed  in  most 
countries  to  ensure  safe  mining.  For  instance 
we  do  but  little  "  resuing."  In  stopes  of  more 
than  50  deg.  dip  this  mode  of  stoping  would  be 
more  economical  in  that  we  would  get  cleaner 
reef  for  the  mill,  and  falls  of  ground  from  foot 
and  hanging  would  be  reduced  to  a  minimum. 
Mr.  Richardson's  paper  is  an  admirable  one  but 
whilst  listening  to  the  discussion  here  to-night  I 
have  been  wondering,  if  it  is  possible  for  a 
number  of  gentlemen  to  gather  together,  and 
from  formuhv  of  the  crushing  strength  of  various 


rocks,  and  the  angles  of  cleai  .  lay  down 

the  law  for  the  leaving  of  pillars,  both  in   i 
to  position   and   size,  for  the  support  of  the  walls 
of  a  nun.'.     With  all  respect  to  their  learning 
theory  I  Bay  they  cannot  do  it  ;  tin-  sort  of  thing 
comes  under  the  aegis  of  tie-  pie tieal  man.  be  he 

workman,    shilt     bo-,,    or    mine    ton-man.      And 
here  I  submit  a  grievance  that  undoubtedly  exists 
amongst  our  older  and  mosl  experienced  m 
In   a  good  many  cases  when  a  vacancy  occurs  on 
the   underground  stall'  inftead  of  one  ot  th 
workmen   being  promoted,  a  young  beardless  lad 
from  a  School  of  Mines  is  put  into   th--  position 
and  given  authority  over  men  with  :!<>,  30  and  1" 
experience  of   mining  in   all   part--  ot    the 
world.     Educate  young    men  you  must   in    the 
higher  branches  of  tie-  profession,  but  when  they 
have  finished  their  education  and  graduated  don't 
give    them    charge    of    miners    and    thus 
inefficiency  and  danger    under-round    but    first 
give  them  three  or  four  years  of  practical  mining 
work  and  thus  turn  out  men  who  may  become,  if 
it   lies  in  them,  as  near   a    perfect    mine    manager 
a  be  created.     There  are  plenty  of  men   to 
draw  from  on  our  mines,   with   large   experience, 
and   if  there   were  more  of  this  type  in  chai 
underground    work    hen-   less   would   be  heard  of 
falls  of  ground  and  consequent  loss  of 
of  lit.-  and  limb. 


H.   Boright  (contributed)  .    I  - 

the    strata    taken    at    a   point     1<I0  ft. 


Mr.   S. 
section   of 

from  the  subsidence  at  the  Great  Eastern 
Collieries.  This  section  evidently  does  not  hold 
good  at  tin'  point  of  subsidence  as  will  by  seen 
later. 

SKI   no\  o|    STRATA   PASSED  THROUGH   IN    SINKING 

"OLD  M  \IN  SB  Ml.     oi:i    \  I    I    \-l  I.KN 

(  OLLIERIES. 


Formation. 


Surface  soil  and  clay 
Soft  sandstone 
Shale  -  -  - 

Sandstone     - 
Inferior  coal  and  shale 
Top  coal 
(  rood  coal    - 
Interior  coal 
Chert  - 


Thickness 
in  feet. 


Depl  h  fromsn 

til  In  .fi,  Pill  nf 

formation  in  feet. 


23 

64 

56 

65 
11 
19 


23 

-7 
95 
151 
•J  If. 
227 
245 
252 


Our  Lords  were  worked  from  15  to  20  ft.  wide, 
leaving  pillars  30  ft.  sq.  During  the  10  years 
that  these  workings  have  been  standing  the 
pillars  had  reduced  themselves  by  flaking  to 
about  25  ft.  sq.,  thus  enlarging  the  bords  by  a 
like    width,    but    the    pillar- 


were    all   in    good 
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condition,  solid   throughout,  without    any  cracks 

or  Blips.  The  workings  at  this  part  of  the  colliery 
were  from  IB  ft.  to  25  ft.  high  and  at  the  exact 
point  of  subsidence  they  were  about  20  ft..  1 
think  -possibly  25  ft.  About  •  > * >  ft.  from  the 
subsidence,  and  ou  all  sides  of  it.  there  were 
either  pillars  60  ft.  x  60  ft.  or  else  solid  ground. 
On  the  East  side  of  the  subsidence  is  a  huge 
dyke  about  60  to  80  ft.  from  the  edge  of  the 
subsidence.  He  coal  had  been  mined  up  to  the 
dyke  but  was  solid  beyond  the  hitter.  60  ft. 
South  is  our  boundary  pillar  and  the  same 
distance  West  are  two  rows  of  pillars  60  ft.  x 
60  ft.  ami  tin'  -am--  on  the  North. 

There   had   been,  for  some  months  before  this 

subsided JCUrred,  a  great  many   minor  falls  of 

roof  both  at  this  pit  and  at  our  other  pit  four 
miles  awav,  and  I  think  it  will  be  found  that 
falls  were  more  prevalent  throughout  the  Hand 
before  the  month  of  May  than  they  have  been 
There  wis  no  warning  at  this  particular 
point  before  the  fall  but  we  had  heard  falls  on 
the  adjoining  property  beyond  the  boundary 
pillar,  at  a  point  some  distance  West  of 
where  the  subsidence  took  place.  The  latter  is 
roughly  circular  and  250  ft.  in  diameter;  the 
depth  i-  about  4n  ft.,  and  the  sides  nearly  vertical. 
The  underground  dimensions  are  about  50  ft. 
larger  than  on  the  surface.  The  ground  exposed 
by  the  fall  is  all  surface  soil  and  clay.  Under- 
ground the  fallen  material  consists  of  coal,  shale, 
decomposed  sandstone,  and  surface  material.  It 
-  that  at  this  particular  point  there  was  very 
little  sandstone  and  that  the  influence  of  the  dyke 
had  decomposed  what  there  was.  The  pillars 
seem  to  have  stood  under  the  fall,  and  the  roof  of 
the  bords  given  way  under  the  direct  pressure  of 
the  loose  strata.  I  am  firmly  convinced  that 
there  would  have  been  no  fall  if  the  sandstone 
above  had  been  of  the  same  quality  as  that  shown 
in  the  section  a  short  distance  away. 

NOTES     ON     SOME    REGENT    IMPROVE 
MENTS  EN  TUBE  MILL  PRACTICE. 


(Head  at  April   Meeting,  J 007.) 


By  Kenneth  L.  Gkaham,  M.I.M.M.  (Member). 

DISCUSSION. 

Mr.  Jas.  Lea:  Although  banket  has  been 
used  in  tube  mills  for  so  long,  as  a  substitute  for 
pebbles,  the  comparative  test  of  pebbles  versus 
mine  ore,  made  by  Mr.  Graham,  and  published  in 
his  paper,  is  the  first  definite  information  we  have 
had  on  the  subject.  Since  it  appears  to  be  now 
.generally  accepted  amongst  tube  mill  men,  that 


banket  is  quite  as  efficient  as  pebbles  as  a  grind- 
ing agent,  1  should  like  to  draw  the  attention  of 
members  to  the  size  of  the  banket  fed  in  tube 
mills.     There  appears  to  be  a  disposition  <>n  the 

part  of  some,  to  emulate  the  stamp  battery  as  a 
crushing  machine,  which  1  venture  to  say,  is 
developing  in  the  wrong  direction.  The  smaller 
the  pieces  of  ore  fed  into  the  mill,  the  sooner  they 
become  inefficient  as  pebbles,  and  the  greater  the 
total  amount  required  to  be  fed.  As  banket  is  con- 
sumed at  such  an  enormous  rate  compared  to 
pebbles,  and,  as  by  the  time  the  corners  are  worn 
off  banket,  to  make  it  a  decent  shaped  pebble,  it 
is  probably  reduced  from  -L1,  in.  to  .'!  in.,  it  seems 
to  me  that  we  should  start  off  with  as  large  a 
piece  of  ore  as  possible,  consistent  with  the  object 
in  view;  that  is,  to  have  an  efficient  pebble  by 
the  time  it  has  been  knocked  into  shape. 

I  have  not  the  convenience  of  an  automatic 
feed,  such  as  described  by  .Mr.  Graham, 
which  must  so  greatly  assist  where  the  consump- 
tion is  so  high,  but  I  find,  being  restricted  to 
hand  feeding,  the  latter  has  one  very  great 
advantage  over  an  automatic  feed  with  the  present 
diameter  of  feed  ends  of  mills,  namely,  that  a 
larger  pebble  can  be  fed  with  less  danger  of  chok- 
ing. I  have  no  difficulty  in  maintaining  the 
pebble  load  by  hand. 

Xo.  1  Fraser  &  Chalmers  mill,  22  ft.  x  5  ft., 
has  a  i\  in.  feed  aperture,  and  by  feeding  in  ore 
of  slightly  less  size  and  keeping  the  load  of 
pebbles  up  to  throttling  point — that  is,  well  over 
half  full — I  find  by  actual  weighing  3  tons  of  ore 
per  day  as  much  as  the  mill  will  consume.  This 
is  when  using  a  If  in.  nozzle  on  the  dewaterer, 
and  the  pulp  containing  an  average  of  37  per 
cent,  moisture. 

With  a  feed  carrying  37  per  cent,  moisture  I 
find  that,  if  the  pebble  load  exceeds  half  full  by 
much  more  than  about  6  in.  back  flow  takes 
place. 

On  the  old  feed  end  of  a  Xo.  2  Allis  Chalmers 
mill,  22  ft.  x  5  ft.,  wearing  through,  a  new  one 
was  obtained  of  a  slightly  different  design.  The 
old  hopper  was  retained,  but  the  back  of  the  feed 
end,  instead  of  being  solid  was  left  open,  and  a 
bend  cast  on.  By  this  means  independent  pulp 
and  pebble  feed  apertures  were  obtained,  and  the 
pebble  feed  aperture  was  enlarged  to  6  in.  there- 
by taking  a  pebble  as  large  as  the  feed  end  liner 
would  allow.  I  find  this  entails  less  labour  to 
maintain  the  load,  and  the  consumption  in  this 
null  is  considerably  less  than  3  tons  per 
day. 

The  use  of  mine  ore  for  grinding  sesms  to  me 
to  demand  a  slight  modification  in  the  design  of 
the  feed  end,  and  I  would  suggest  that  the 
diameter  be   increased,  so  as  to  take  a  7  in.  or 


July  I90i 


A.  /.  Graham     Notes  on  Som*  Recent  Improvements  in  Tttbt  Mill  P 


19 


8  in.  piece  <>t'  ore.  By  this  means  we  should 
obtain  a  correspondingly  increased  life  to  the 
pebble,  and  1  believe  the  results  would 
be  equally  satisfactory,  and  the  much  laboured 
mint'  ore  consumption  would  be  immensely 
reduced. 

While  en  tin'  subjecl  of  pebbles,  I  think  the 
discharge  screen  requires  a  little  more  attention 
paid  to  it,  than  has  been  the  case  so  far.  Presenl 
practice  seems  to  be  to  wear  the  pebble  as  Dear 
to  pulp  as  possible.  There  must  obviously  be  a 
limit  to  the  size  of  an  efficient  pebble  if  we  are 
to  keep  the  tube  mills  for  regrinding  battery 
product.  It  is  customary,  I  believe,  to  use  a 
■discharge  screen  having  apertures  of  about  j  in., 
but,  if  a  pebble  is  retained  in  the  mill  until  it  is 
the  size  of  a  pea,  it  is  certainly  nol  going  to  crush 
anything  by  impact,  and  I  should  imagine  it  will 
have  lost  its  virtue  as  a  grinder,  and.  therefore, 
should  not  be  in  the  mill,  where  it  is  occupying 
the  space  that  should  be  taken  up  by  an  efficient 
pel il ile.  1  believe  the  Australian  practice  is  to 
periodically  sort  out  the  small  pebbles  ;  this, 
however,  can  be  regulated  by  the  discharge s< 
apertures  being  larger. 

The  size  of  nozzle  for  the  dewaterer  is  governed 
by  a  multitude  of  conditions,  or  lack  of  them, 
not  the  least  being  the  number  of  mills  installed 
per  100  .stamps,  and  the  degree  of  fineness  to 
which  it  is  desirable  to  grind.  With  a  sufficient 
number  of  mills  it  may  probably  be  advis- 
able to  use  a  smaller  nozzle  than  on  a  plant 
where  there  are  not  enough.  But  as  we  are 
equipped  insufficiently  on  these  fields  the 
greater  the  quantity  of  pulp,  properly  classi- 
fied, passed  through  a  mill,  the  greater  the 
quantity  that  will  be  reground,  and  the  smaller 
the  percentage  +  -01  grade  entering  the  cyanide 
works.  I  find  1 1  in.  the  most  efficient  size  nozzle 
to  use  from  a  regrinding  point  of  view,  giving 
390  tons  of  dry  sand  per  day  entering  at  an 
average  moisture  of  37  per  cent.  I  would  point 
out  that  the  nozzle  used  in  our  dewaterer  is 
fixed  in  the  bottom  of  the  spitzkasten  itself, 
and  is  2  in.  long,  this  being  the  total  distance 
over  which  there  is  any  pipe  friction.  These 
nozzles  do  not  wear  at  the  top  for  some  days, 
but  gradually  wear  from  the  bottom  up- 
wards, eventually  leaving  just  a  ring  at  the 
top  of  the  original  diameter,  but  the  difference  in 
the  friction  of  a  parallel  nozzle  2  in.  long  and  one 
that  has  worn  slightly  from  the  bottom  up 
makes  a  very  considerable  difference  in  the 
tonnage  passed.  I  mention  this  by  way  of  empha- 
sising the  pipe  friction  spoken  of  by  Mr. 
Alexander. 

The  number  of  shaking  tables  should  bear 
some    relation    to  the  quantity  of   pulp  passing 


through  the  tube.     Four  tables  Beem  to  be  the 
regulation  number  per  tube  irrespective  of  ton- 
but,    I   think,   where  large  quantitii 
i  through  tin-  mill  six  tables  would  be 
and  would  allow   for  overloading  when  scraping, 
dressing,  repaii ing,  etc. 

The  quick  setting  cemenl  mentioned  by  Mr. 
Graham  should  go  a  long  way  towards  reducing 
the  time  tube  mills  are  hung  up  for  relining;  hut, 
it  is  tor  the  individual  tube  noli  or  cyanide 
manager  to  ascertain,  whether  it  i>  more  economi- 
cal to  use  this  win  expensive  cement  or  bang  up 
the  mill  lor  an  extra  day.  For  instance,  this 
quick  setting  cement  costs,  I  believe,  £65  per 
mill,  as  againsl  £10  for  ordinary  cement,  a 
difference  of  £55.  N^ow,  take  a  battery  produc- 
ing 800  tons  of  sand  a  day.  this  £55 would  allow 
for  an  increase  in  the  residue  value  of  -.".11  dwt. 
per  ton.  more,  of  course,  with  a  smaller  tot 
and  I  think  this  is  a  larger  increase  than  most 
cyanide  managers  find  to  be  the  case  with  one 
tube  mill  hung  up.  thereby  not  justifying  the 
use.  I  am  not  in  any  way  arguing  against 
reducing  the  time  tor  relining,  as  I  think 
there  is  room  for  a  considerable  improvement, 
but  it  should  he  done  with  a  view  to  tin-  Lri 
profit,    not    the    shortest     time    irrespectivi 

Cost. 

Of  the  last  two  mills  relined  on  the  Robinson 
Deep,  No.  1  was  stopped  and  handed  over  to  the 
engineer  at  6  a.m.,  it  was  then  discb 
relined  with  local  chert  and  ordinary  cement, 
reloaded  and  under  steam  at  7  a.m.  the  next 
morning,  and  after  2  1  hours  under  steam  was 
started  up  at  7  a.m.  the  second  day;  the  total 
stoppage  being  l'.»  hour-.  No.  2  null  was  stopped 
at  6  a.m.,  relined  with  silex  and  ordinary  cement, 
reloaded  and  under  steam  at  8  a.m.  the  next 
morning,  ami  after  24  hours  under  steam  was 
started  at  8  a.m.  the  second    day,  the   total    stop- 

g  being  50  hours.  On  inspection,  both  mills 
are  wearing  well  and  do  not  show  signs  of  weak- 
1  am  of  the  opinion  that  the  time  for 
relining  can  still  be  considerably  reduced,  yet,  if 
the  (prick  setting  cement  used  by  Mr.  Graham 
had  been  used  in  these  mill-,  both  would  have 
been  running  inside  29  hours,  if.  as  I  believe,  Mr. 
(  hraham  allows  three  hours  t" 

With  reference  to  the  increase  of  temperature 
of  pulp  passing  through  the  mills,  the  highest  I 
have  been  able  to  record  is  5  deg.  C. 

The  President :  I  think  it  would  be  as  well 
to  keep  this  discussion  open  until  the  next  meet- 
ing. It  is  very  interesting,  and  I  can  well  under- 
stand that  there  are  many  more  members  who 
would  like  to  come  forward  to  discuss  it. 

This  was  agreed  to. 
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A  FEW  NOTES  ON  THE  REFINING    OF 
BASE  BULLION. 


{Read  at  May  Meeting,  1907.) 


By  C.  W.  Lkb  and  W.  O.  Brunton  (Members). 


DISri  BSION. 

Dr.  T.  K.  Rose  :  The  paper  is  interesting  as 
another  illustration  of  the  care  taken  in  South 
Africa  not  to  let  slip  anything  which  may  be  of 
value  in  the  mining  industry.  The  method  of 
procedure  adopted  by  Messrs.  Lee  and  Brunton, 
-  ingenious  and  satisfactory.  1  should  be 
glad  to  know  whether  the  clay  tubes  were  found 
to  wear  away  rapidly.  With  Morgan's  thick- 
walled  tubes,  1  in.  in  diameter,  with  J-  in.  bore, 
we  have  found  the  wear  to  be  insignificant  in 
toughening  brittle  standard  gold  at  the  J  loyal 
.Mint,  but  the  work  lasts  only  a  few  minutes  in 
this  case,  as  the  impurity  to  be  removed,  usually 
lead,  is  always  less  than  1  part  per  1,000.  The 
cost  is  hanlh  more  than  that  of  ordinary  melting. 
Inch-  we  pour  the   slig   with   the  metal 

and  scrape  off  the  still  liquid  or  viscous  slag  as 
.>oon  as  the  metal  has  solidified.  I  have  not  tried 
skimming  off  the  slag  in  the  pot,  but  chipping 
off  the  solid  boro-silicates  is  certainly  a  very 
tedious  operation. 

The  meeting  then  closed. 


Errata. 


Table  of  Melting  Points. 


•iii-  Journal,  March,  1907,  p.  297.) 

Since  the  above  table  has  been  published 
several  errata  have  been  pointed  out,  namely: 

The  temperatures  for  0  and  F  are  below  zero, 
and,  thereto],-,  should  have  the  sign  minus  in 
front. 

The  melting  point  of  Mg  is  633  deg.,  not  800 
(Heycock  and  Neville,  1895). 

The  latest  investigation  of  Eolborn  and  Valen- 
tiner  {Annalen  der  Physik,  vol.  22,  1907, 
pp.  1—48)  gives  the  melting  point  of  Pt  1,790 
deg.  C.  and  Pd  1,575  deg.  C. 

The  melting  point  of  Xi  is  1,484  deg.  C.  and 
Sn,  '1\\  deg.  ( '.  (earlier  observers  placing  this  at 
232  deg.  C). 

The  melting  point  of  Ca  is  800  deg.  C,  not 
322. 

In  column  viii.  the  metals  should  read  Eu,  Rh, 
Pd,  and  not  as  printed. — {Electrochemical  and 
Metallurgical  Industry,  March  and  May,  1907  ) 
(J.  A.  W.)  ' 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Determination  of  Manganese  in  TungstUn 
Steels.  "Tungsten  interferes  with  the  determina- 
tion of  manganese  by  the  author's  persulphate- 
method  :  so  dues  molybdenum  to  a  less  serious  extent. 
It  tin'  amount  of  peroxide  precipitated  from  the  boil- 
ing  solution  of  persulphate  i>  determined  volumetric- 
ally  by  hydrogen  peroxide,  the  error  caused  by 
tungsten  is  much  more  serious  than  when  ferrous. 
sulphate  is  used  for  the  determination  ;  but  even  in 
the  latter  ease  it  is  enough  entirely  to  vitiate  the 
results.  In  the  case  of  tungsten  steels,  the  error  is 
quite  avoided  by  dissolving  the  sample  in  the  absence 
of  air.  w  lien  the  tungsten  remains  undissolved  and 
can  lie  filtered  oil',  the  small  amount  oxidised  and 
dissolved  during  the  filtration  and  washing,  being 
insufficient  to  affect  the  determination  of  manganese. 
A  sufficiency  of  dilute  sulphuric  acid  is  placed  in  a 
capacious  conical  flask,  saturated  solution  of  sodium 
bicarbonate  added  till  the  flask  is  rilled  with  carbon 
dioxide,  and  the  weighed  sample  (2 — 10  gm.,  accord- 
ing to  the  amount  of  manganese)  introduced.  The 
flask  i^  then  closed  by  a  cork  which  carries  a  twice- 
bent  tuhe,  drawn  out  to  a  point  at  the  inner  end  just 
below  the  cork,  and  dipping  at  the  other  end  under 
saturated  sodium  bicarbonate  solution.  The  liquid 
is  warmed  till  solution  is  complete,  and  finally  boiled 
for  a  few  minutes.  After  cooling,  the  undissolved 
tungsten  is  Altered  oil' and  washed  two  or  three  times, 
and  the  filtrate  is  treated  with  10 — 12  per  cent. 
ammonium  persulphate  in  small  quantities  till  the 
iron  is  peroxidised,  then  30—40  c  c.  are  added  in 
excess,  the  liquid  diluted  to  400 — 500  c.c,  hoiled  for 
20  minutes,  and  the  precipitated  manganese  peroxide 
filtered  oil' and  washed,  dissolved  in  a  known  volume 
of  acidified  ferrous  sulphate  solution  of  known  title, 
and  the  unaltered  ferrous  salt  determined." — C.  v. 
KNORRE.  — Journal  of  tlw  Society  of  Chemical 
Industry,  April  15,  1907,  p.  345.     (A.  W.) 


Acetylene  as  a  Precipitant  en  Analysis. — 
"Copper  is  easily  and  completely  precipitated  from 
cuprous  solutions,  either  ammoniacal  or  acidified 
with  acetic  or  tartaric  acid,  by  acetylene,  as  a 
granular,  easily  filterable  precipitate  of  cuprous 
acetylide,  C.,H.,<  'u.,0.  The  authors  use  an  amount  of 
substance  containing  0*1  to  0'3  gm.  of  copper, 
dissolved  in  Kin  c.c.  of  water.  To  this  is  added  10c  c. 
of  ammonia  of  sp.  gr.  011(3,  and  5  c  c.  of  a  10  per  cent, 
solution  of  hydroxylamine  hydrochloride  to  reduce  to 
the  cuprous  condition,  and  the  precipitation  is  effected 
either  by  a  current  of  purified  acetylene,  or  by  adding 
a  solution  of  acetylene  in  acetone,  about  5  c.c.  of 
which  i-  sufficient.  The  precipitate  is  filtered  off  and 
washed  with  warm  and  tbencold  water  to  which  a  little 
acetylene  water  lias  been  added  :  the  filter  and  moist 
precipitate  are  then  placed  in  a  porcelain  crucible  of 
about  7">  c.c.  capacity,  treated  with  10—15  c.c.  of 
nitric  acid  of  sp.  gr.  1*15,  and  heated  on  the  water- 
hath.  When  decomposition  is  complete,  a  few  drops 
of  acid,  of  pp.  gr.  l"52,  are  added,  and  the  whole 
evaporated  to  dryness,  then  gradually  heated  to 
ignition,  preferably  with  addition  of  a  little  powdered 
oxalic  acid,  to  reduce  any  nitrocellulose  which  might 
otherwise  decompose  explosively,  and  the  cupric 
oxide  weighed.  Of  tin- other  common  metals,  silver 
and  mercury  are  the  only  ones  precipitated  by  acety- 
lene, so  that  they  must  he  first  removed  if  present, 
the  silver  by  precipitation  as  chloride,  the  mercury 
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bj  reduction  in  hydrochloric  arid  solution  t<>  calomel, 
by  means  ol  phosphorous  acid.  The  phosphorous 
acid  does  not  interfere  with  the  precipitation  of  the 
copper.  The  separation  oi  copper  from  the  alkaline- 
earth  metals,  magnesium  01  cadmium,  must  be  carried 
•out  in  acetic  or  tartaric  aciil  solution,  to  prevent  the 
formation  <>i'  carbonates,  or  the  precipitate,  it'  formed 
in  ammuniacal  solution,  must  be  washed  with  weak 
acetic  or  tartaric  acid.  If  aluminium,  chromium, 
manganese,  iron,  or  cobalt  be  present,  tartaric  acid 
must  be  added  in  sufficient  amount  to  prevenl  preci- 
pitation when  the  solution  is  made  ammoniacal.  The 
same  precaution  applies  to  bismuth,  antimony,  and 
tin.  The  separation  from  lead  i-  l.e-t  effected  in 
acetic-  acid  solution.  All  of  these  separations  are 
sharp  and  complete.  Palladium  i-  precipitated  com- 
pletely by  acetylene  from  solution-  acidified  with 
hydrochloric  acid.  The  precipitate  is  easily  filtered 
aicd  washed,  and  is  quietly  decomposed  by  heat, 
giving  an  oxygen  compound  of  palladium,  which  is 
easily  reduced  to  metal  in  a  stream  of  hydrogen.  In 
the  filtrate,  after  rendering  it  ammoniacal  ami 
reducing  by  hydroxylamine,  copper  can  be  precipitated 
by  acetylene.  The  acetylene  method  allow-  of 
separating  palladium  directly  from  platinum  and  its 
congeners,  except  osmium.  This  metal  i-  precipitated 
by  acetylene  as  metallic  osmium  :  the  mixed  precipi- 
tate, when  washed,  dried,  and  ignited  in  hydrogen, 
is  weighed  as  mixed  metals,  and  tin-  osmium  is  then 
volatilised  by  heating  in  a  stream  of  oxygen,  and  the 
remaining  palladium  again  weighed,     (odd  is  also 

precipitated  as  metal  by  acetylene  ;  and  if  it  is  to  be 
separated  from  palladium,  the  mixed  metals  obtained, 
as  in  the  case  of  osmium,  must  first  he  weighed,  and 
then  the  palladium  dissolved  out  by  nitric  acid."- 
0.  MAKOWKA,  /.  anal.  Chem.,  1907,-^,125  128; 
128  141;  141  —  145:  145— 150.—  Journal  of  the 
Society  of  Chemical  Industry,  April  15,  1907, 
pp.  344-5.     (A.  \Y.) 


Standardising  Anns  with  Magnesium.  - 
"  The  author  has  used  metallic  magnesium  to 
standardise  acids  for  volumetric  work.  Having 
made  approximate  solutions  of  acid  ami  alkali,  and 
ascertained  their  value  in  terms  of  one  another,  he 
dissolves  in  a  measured  volume  of  the  acid  an 
accurately  weighed  quantity  of  magnesium  ribbon 
(equivalent  to  not  more  than  nine-tenths  of  the  acid 
taken,  so  as  to  ensure  complete  solution  within  a 
reasonable  time),  and  then  titrates  the  excess  of  acid 
with  the  alkali  solution." — A.  VESTEREERG,  Z.  anal. 
Chem.,  1907,  /.\  81 — 83. — Journal  of  the  Society  of 
Chemical  Industry,  April  15,  1907,  p.  344.     (A.  W.) 


Formation    of    Calcium    Cyanamide. — "  The 
fixation  of  nitrogen  by  calcium  carbide,  according  to 

the  process  of  Fiank  and  Caro,  with  the  formation  of 
calcium  cyanamide.  has  been  studied,  particular 
attention  being  paid  to  the  influence  upon  the 
reaction  of  temperature  and  admixture  of  calcium 
chloride  or  fluoride.  Below  1,000  C,  the 
-absorption  of  nitrogen  l»y  finely  powdered  calcium 
carbide  is  limited  and  takes  place  very  slowly,  hut 
between  l,050c  C.  and  1,100'  C.  the  reaction 
readily  occurs  and  proceeds  rapidly,  until  the  theore- 
tical quantity  of  nitrogen  required  to  form  calcium 
cyanamide  CaNaC,  has  been  lixed.  Admixture  of 
calcium  chloride,  as  first  observed  by  Polzenius  (Ger. 
Tat.  163,320),  lowers  the  temperature  of  reaction  to 
a  very  marked  extent,  a  rapid  absorption  occurring 
from  Ton  C.  upwards.  The  influence  of  the  pro- 
portion of  calcium  chloride  has  been  studied,  it  being 
found  that  the  rate  of  absorption  increases  with  the 


content  <,i  calcium  chloride  up  to  .'to  per  cent., 
although  the  effect  become*  lew  marked  a-  the 
percentage  increases.  Admixture  oi  calcium  fluoride 
with  the  carbide  i-  also  advantageous,  but  the  tem 
perature  oi  reaction  is  not  brought  quite  bo  low  a-  in 
the  case  of  t  he  chloride.  Here  an  addition  oi  2  to  5 
per  cent,  seems  to  be  most  favourable,  since  with  an 

increase  of  percentage  oi  the  il ide  tie-  quantity  oi 

nitrogen  absorbed   in  a  given  time  diminishes      I 
explanation  of  the  efl'ecl   of  admixtures  of  -alt- the 

author-   suggest    that    the   re ml   ol    the   film    of 

cyanamide  from  the-  carbide  may  assist  the  reaction  : 
t  ne  Boftening  and  fusion  of  t  In-  ma--  may  also  increase 
it-  power  of  dissolving  nitrogen.  \t  BOO  C.  in 
twonours,  mixtures  of  calcium  carbide  with  15  per 
cent,  ot  cahium  chloride  reached  a  content  of  17'6  per 
cent,  of  nitrogen,  with  the  gas  under  a  water 
pressure  of  132  mm.,  and  19*9  per  cent  with  a 
pressure  of  1,840  mm.,  thus  showing  a  slight 
favourable  influence  of  pressure."  I'.  Pokes i  eh  and 
II.  -i  \>  oby,  /.  Elektrochem,  1907,  IS,  no  107 
Journal  oftht  Socu  iii  of  I  hemical  Industry,  April  30, 
1907,  p.  123.       \.  W.) 


New  Method  of  Determining    Ammonia    is 
Water.     ••The  method   proposed  i-  based  on  the 

precipitation  of  the  ammonia  by  mercuric  chloride  in 
the  presence  of  sodium  carbonate,  and  permits  ot  the 
determinat  ion  of  quantities  of  ammonia  varying  from 
00001  to  0012  um.  per  litre.  The  details  of  the 
method  are  :  (  >nc  ] it r<-  of  the  water  to  be  examine. I 
is  rendered  alkaline  by  the  addition  of  -odium 
hydroxide  and  distilled  -lowly  until  about  loo  <-.<-.  of 
distillate  hat  e  been  collected,  t  he  latter  being  received 
in  a  vessel  containing  10  c.c.  of  1  pei  cent,  hydro- 
chloric acid.  If  much  ammonia  i-  present,  the 
distillate  is  diluted,  hut  not  in  cases  where  the 
ammonia  i-  less  than  0"001  gm.  per  litre.  Ten  cc.  of 
.">  per  cent,  mercuric  chloride  solution  and  Hi  cc.  of 
15  per  cent,  sodium  carbonate  solution  are  added  to 
the  distillate,  the  mixture  i-  placed  aside  for  24  hours 
and  the  precipitate  t hen  collected  on  a  weighed  filter, 
washed  with  5  cc.  of  water,  dried  at  a  temperature 
of  bin  C,  and  weighed.  The  weight  of  the 
precipitate  is  multiplied  by0'03to  give  the  amount 
of  ammonia  in  1  litre  of  the  water.  The  composition 
of  the  precipitate  i-  only  constant  when  less  than  0'5 
gm.  of  mercuric  chloride  per  litre  i-  employed  for  the 
precipitation."— A.  BuiSSON,  Compt.  Rend.,  1907, 
/;;.  4'.  i3  to."..  -Journal  of  the  Society  of  Chemical 
Industry,  April  L5,  1907,  p.  346.     (A.  W.) 


Manufacture  of  Explosives.— "In  the  course 

of  the  discus-ion  on  the  vote  for  war  -tore-  in  the 
House  of  Commons  recently,  Mi.  ELaldane,  speaking 
of  the  tests  applied  to  cordite,  said  that  no  cordite 
about  which  there  was  any  suspicion  would  he  made 
available  for  use  until  it  had  passed  the  test.  The 
official  reticence  about  the  Woolwich  explosion  had 
nothing  whatever  to  do  with  mercuric  chloride.  The 
Government  had  there  samples  of  certain  explosives 
which  it  was  thought  might  put  us  ahead  of  all  other 
nations  ;  but  these  samples  had  now.  unfortunately, 
disappeared  into  space.  In  black  powder  the  particles 
of  carbon,  and  the  atom-  of  oxygen  which  were  in 
combination  with  something  else,  lay  side  by  -ide. 
These  two  substances  -ide  by  side  were  very  stable, 
and  when  the  flash  ignited  the  powder  the  oxygen 
was  freed  and  had  to  travel  a  certain  space,  very 
small,  and  unite  with  the  carbon,  and  they  had  a  slow 
explosion  and  a  great  deal  of  -moke.  Nitro-glycerine 
and  gun-cotton,  which  wsre  the  ingredients  of 
cordite,    had   wholly   different  properties.     In  gun- 
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cotton  and  nitroglycerine  the  atoms  of  oxygen  and 

_   tlier  in  one  very  c plex  molecule. 

The  atoms  .  _■  n.  when  released,  rushed   very 

quickly  i<>  the  carbon  and  produced  a  tremendous 
explosion.  The  result  was  that  all  these  explosives 
were  by  nature  dangerous.  1»  was  '|iiite  true  that 
black  powder,  <>n  t  lie  other  hand,  was  a  safe  explosn  <•, 
but  black  powder  was  feeble  and  emitted  smoke, 
and  any  nation  which  u«ed  it  would  be  'out  of  ii  with 
other  nations.  They  bad,  therefore,  to  deal  with 
chemica]  problems  in  order  t<>  do  what  they  could  ti> 
tame  the  dangerous  explosives.  The  discovery  of  the 
means  l>y  which  to  tame  these  explosives  was  a  very 
remarkable  one.  The  nitro-glycerine  and  the  gun- 
cotton  had  been  found  t<>  be  capable  of  being  rolled 
together  under  heat,  and  mixed  together  with  a 
solvent,  and  so  incorporated  that  they  made  a  kind 
of  paste  which  would  roll  into  a  gelatinised  form  and 
assume  a  character  which  made  them  safe  to  handle 
and.  which  was  much  more  important,  safe  to  burn  and 
capable  of  burning  slowly.  The  process  of  kneading 
them  together  and  making  them  into  a  homy  sub- 
stance made  them  perfectly  safe,  unless  they  changed 
the  r  character,  and  it  gave  them  a  quality  which 
remained  for  some  time  unchanged.  All  powders  of 
whatever  description  in  winch  the  carbon  and  oxygen 
were  in  the  same  molecule  were  prone  to  deteriorate, 
particularly  under-  beat.  To  some  extent  also  the 
nitrogen  compounds  might  be  given  oil',  and  might 
assume  by  contact  with  the  atmosphere  the  shape  of 
nitrons  acid  or  nitric  acid.  In  that  way  reactions 
might  he  caused  in  the  powder,  making  had  spots  and 
developing  heat  which  might  cause  local  explosions 
that  were  communicated  to  the  whole  mass.  The 
result  was  that  they  had  to  test  in  the  very  closest 
fashion  to  see  whether  the  cordite  was  properly  made, 
and  not  only  SO,  but  they  had  to  test  after  certain 
interval-  to  see  whether  it  had  not  deteriorated.  He 
said,  therefore,  that  the  very  best  cordite  made  l>y 
the  best  process  could  not  be  trusted  if  exposed  for 
a  prolonged  period  to  an  unduly  high  temperature. 
That  was  why  they  were  so  careful  about  the  maga- 
zines of  ships,  because  in  a  hot  climate  like  India 
there  was  danger,  and  also  in  an  unduly  cold  climate, 
when-  the  nitro-glycerine  was  frozen  out.  All 
cordite,  therefore,  was  subjected  to  the  heal  test,  to 
set  free  and  disintegrate  the  nitrogen  compound-  of 
which  he  had  spoken.     Very  elaborate  and  delicate 

■.ere  made  by  means  of  fine  tissue  paper  steeped 
in  starch,  which  was  bo  exposed  at  a  given  tempera- 
ture to  the  action  of  the  fumes  from  the  cordite  that 
it  would  show  certain  lines,  according  as  the  fumes 

pjiven  off  abnormally  quickly  or  normally,  just 
as  they  should  under  the  high  temperature  at  which 
the  tesl  was  conducted.  Now.  mercuric  chloride  had 
the  property  of  preventing  the  giving  off  of  the 
nitrous  compounds,  it  interfered  in  a  fashion  which 
made  it  impossible  for  the  test  to  act  properly.  The 
Abel  heal  test,  which  was  the  one  they  generally 
used,  was  the  standard  test  for  British  cordite.  The 
Abel  heat  te-t.  which  depended  on  the  starch  paper 
being  affected  by  the  emanations  given  off  from  the 
cordite  under  heat,  was  masked  hv  the  mercuric 
chloride,  which  prevented  the  emanations  from  being 
given  off.  Coming  co  the  point  which  had  Keen  much 
discussed,  could  it  be  said  that  the  mercuric  chloride 
was  useful  in  cordite,  or  served  any  other  purpose 
than  masking  the  heat  test?  Be  emphatically  said 
no.  He  quite  agreed  that  in  the  case  of  gun-cotton, 
on  the  contrary,  mercuric  chloride  was  used  for  a 
useful  purpose.  Gun-cotton,  unlike  gelatinised 
cordite,  was  not  a  hard,  horny  substance,  but  had  an 
open  texture.     Like  everything  else  easily  accessible 


to  the  atmosphere,  it  was  apt  t<>  he  ravaged  by  bacilli, 
w  hich  formed  a  fungus  that  destroyed  the  gun-cotton. 
.Mercuric  chloride,  which  was  a  very  line  antiseptic. 
destroyed  the  hacilli  and  prevented  the  fungoid 
growth.  The  nature  of  cordite,  however,  excluded 
these  fungoid  growths,  and  there  was  not  any  excuse 
for  using  mercuric  chloride  as  an  antiseptic  in  cordite. 
In  the  case  of  cordite  there  was  one  purpose  only  for 
which,  in  the  opinion  of  his  advisers,  mercuric 
chloride  could  he  used,  and  that  was  for  masking  the 
heat  test."-  Mining  Journal,  June  15,  1907,  p.  810. 
\.   Mi  A.  J.) 


The  Reduction  of  Carbon  Dioxide  to  Formal- 
dehyde. "  In  connection  with  the  assimilation  of 
carbon  dioxide  by  plants,  it  has  long  been  a  debated 
point  a-  to  how  this  oxide  of  carbon  is  reduced  to 
form  the  carbohydrates  present  in  the  plant,  Recently 
the  view  that  formaldehyde  is  the  first  product  of 
the  reduction  of  carbon  dioxide  has  come  into  favour, 
although  there  is  hut  little  direct  evidence  to  justify 
it.  .Moreover,  the  reduction  of  carbonic  acid  to 
formaldehyde  i>  a  change  which  has  hitherto  eluded 
all  laboratory  methods.  This  reaction  has  now  been 
successfully  effected  by  Dr.  H.  J.  H.  Fenton,  F.R.S., 
who  has  obtained  appreciable  quantities  of  formalde- 
hyde by  treating  an  aqueous  solution  of  carbon 
dioxide  with  metallic  magnesium  ;  the  proportion  of 
the  aldehyde  is  considerably  increased  if  weak  liases, 
such  as  ammonia,  aniline,  or  aluminium  hydroxide, 
are  present.  Formic  acid  may  also  he  reduced  to 
formaldehyde  by  the  action  of  magnesium.  The  fact 
that  these  reductions  have  been  carried  out  by  purely 
chemical  means  affords  experimental  justification  for 
the  view  that  a  similar  reduction  of  carbon  dioxide 
occurs  in  the  green  parts  of  plants  under  the  influence 
of  sunlight.  (Proceedings  of  the  Chemical  Society, 
March  21,  1907.)" — Tinas  Engineering  Supplement, 
April  24,  1907.     (J.  A.  W.) 


The  Study  of  Crystals. — " It  has  long  been 
know  n  that  if  a  saturated  solution  of  a  salt  be  pro- 
tected from  disturbance  it  may  become  very  much 
supersaturated  before  it  crystallises.  A  well  known 
curve  representing  the  solubility  of  a  substance  in  a 
solvent  is  obtained  by  taking  temperature  for  ordin- 
ate- and  concentration  for  abscissae,  any  point  on  the 
curve  showing  the  amount  of  the  substance  which 
the  solvent  can  hold  in  solution  at  a  particular  tem- 
perature. Professor  Miers  finds  that  when  a  super- 
saturated solution — that  is.  one  holding  more  than 
this  amount— is  stirred  in  an  open  vessel,  a  thin 
shower  of  crysl  als  appears  at  t  he  saturation  tempera- 
ture, hut  that  nothing  further  happens  until  a 
temperature  about  in  lower  is  reached,  when  a 
second  and  very  much  denser  shower  occurs.  Tf, 
however,  the  experiment  is  made  in  a  sealed  tube, 
only  the  second  shower  falls,  and  no  amount  of 
shaking  will  induce  crystallisation  at  the  ordinary 
saturation  temperature.  The  explanation  is  a 
remarkable  one  namely,  that  the  fust  shower  only 
falls  because  the  liquid  becomes  inoculated  with 
crystal  germs  floating  about  in  the  air,  while  the 
second  shower  i-  due  to  spontaneous  cryst allisat ion. 

Prof.  .Miers  finds  further  thai  the  second  or 'labile' 
shower   corresponds   to   a    second   curve   more  or  less 

parallel  to  the  ordinary  solubility  curve  and  below  it, 

which    he   calls    the   siipersoluhility    curve,    and    the 

interval  between  corresponds  to  a  condition  called 
■  metast  able  .'  t  he  terms  being  due  to  Prof.  ( tatwald, 

who  predicted  hut  never  verified  these  phenomena. 
The  somewhat  disconcerting  fact  of  the  presence  of 
such  crystal  germs  in  our  truly  wonderful  atmosphere 
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suggested  to  Prof.  Miers  the  idea  <»i  experimenting 
with  two  substances,  palol  and  betol,  so  rare  thai   ii 

oould   iiardlj  I \| ted  I'hal   their  germs  could  be 

floating  a  In  mi.  Tin  experiments  succeeded  admirably 
at  lirst,  and  both  the  curves  of  each  were  worked  out 
by  liim  and  by  his  assistant.  But  towards  the  close, 
the  verj  work  itself  had  impregnated  the  air.  ami 
metastable  crystallisation   by   inoculation  began   to 

ncciii'.     It   also  suggested  to  him  si researches  in 

association  with  Mr.  Barker,  which  resulted  in  die 
covering  that,  although  it  was  not  necessary  thai  the 
germ  -~1 1<  n 1 1*  1  be  a  minute  crystal  oi  the  substance 
itself,  yet  it  mus1  be  one  which  is  either  isomorphous 
with  it,  or  is  able  to  form  parallel  growths  with  it. 
The  conditions  requisite  for  parallel  growth  of  one 
crystal  on  another  have  been  established;  the 
essential  being  that  the  structural  dimensions  of  the 
crystals  of  the  two  substances  shall  be  very  nearly 
alike.  The  constants  defining  these  internal  stuctural 
dimensions  arc   known   as   'topic  axes.1   and    were 

independently  and  simultai usly  employed  for  the 

first  time  by  Dr.  Muthmann  in  Germany,  and  Dr. 
Tin  tun  in  ihi-  country,  and  they  depend  simply  on 
the  molecular  volume  and  the  axial  ratios  of  the 
crystals.  One  of  the  most  beautiful  experiments 
shown  was  that  of  small  crystals  of  sodium  nitrate 
crystallising  on  calcite,  two  substances  which  have 
almosl  exactly  the  same  topic  axes,  and  which  there- 
fore lit  into  each  other  precisely."  Prof.  II.  A. 
Mii-.ks.  Times  EngineeringJSupplement,  May 8,  1907. 
(J.   A.  W.) 


Determination  of  Free  Acid  i\  Superphos- 
phates. "The  following  method  of  determining 
tree  phosphoric  acid  in  superphosphates  is  both  rapid 
and  accurate.  Five  -rams  of  the  material,  dried  for 
three  hours  in  the  water-oven,  art-  digested  for  three 
hours  at  the  ordinary  temperature  with  ]'"'  c.c.  of 
ether  in  a  stoppered  flask,  the  mixture  being  shaken 
at  intervals.  Fifty  <•.<•.  of  the  filtered  extract  are 
evaporated  to  dryness,  the  residue  is  taken  up  with 
water,  ami  the  solution,  filtered  if  necessary,  i-  then 
titrated  with  .V  4  sodium  hydroxide  solution,  using 
methyl  orange  as  indicator.  The  yellow  colour  appears 
as  soon  as  all  the  phosphoric  acid  has  been  converted 
into  mono-sodium  phosphate."- — J.  van  Dormael, 
Bull.  Soc.  Chim.  Mel-..  L907,  21,  103  115.  Journal 
of  tin  Society  of  Chemical  Industry,  April  30,  1907, 
p.  4_>4.     (A.  \Y.) 


Steam  in  <;.\s  Produces  Practice.-  -'This 
paper,  presented  by  Dr.  W.  A.  Bone  ami  1!.  V. 
"\\  heeler,  described  experiments  carried  out  with  a 
jjas  producer  plant  at  the  iron  ami  steel  works  of 
Messrs.  Monks.  Hall  &  Co.,  Warrington,  with  a  view 
to  determining  the  influence  of  variation  in  the  pin 
portions  of  air  ami  steam  in  the  blast  upon  the 
composition  of  the  gas,  its  suitability  for  furnace 
operations,  and  the  general  ami  thermal  efficiencies 
or  the  producers.  Arrangements  were  made  for  the 
accurate  determination  of  every  possible  factor  in  the 
results,  ami  the  authors  believe  that  the  results  may 
bee  nsidered  as  establishing  reliable  data  on  the 
subject.  The  principal  results  of  five  trials  are  sum- 
marised in  tabular  form  ami  go  to  show  that  the 
quality  of  the  gas  obtained  steadily  deteriorated  as 
the  steam  saturation  temperature  was  raised  beyond 
65  <'..  ami  that,  whereas  at  60  and  65s,  the 
average  percentage  of  total  combustibles  in  the 
gas  ex  eeded  the  high  figure  of  47  per  cent.,  it 
steadily  dropped  to  about  42  per  cent,  as  the  steam 
saturation  temperature  was  raised  to  mi.  It  is 
t ri  i      that    the    falling    oil'    in    quality    was    parlh 


counterbalanced  l>\  an  increa  e  in  the  quantity  pro 
duced  per  ton  oi  coal  gasified,  hut  tic-  general 
efficiency  ol  the  process  fell  oil  a-  more  steam  wan 
used.  With  a  steam  saturation  temperature  ol  mi  . 
the  resulting  gas  contained  27*3  per  cent,  of 
carbon  monoxide,  16  o  p.  i  cent,  of  hydrogen  •';  .';•"•  pei 
cent,  of  methane,  and  onlj  5*25  per  cent,  of  carbon 
dioxide.       \|   ;l  saturation   temperature  of  so    the 

percentage  of  carl nonoxide  had  fallen  to   I6'05, 

the  hydrogen  had  increased  to  2265  per  cent.,  ami 
the  carbon  dioxide  to  13*25  per  cent.  |M  tin-  eon 
nexion  the  paper  points  to  the  highei  furnace 
efficiency  of  a  producer  gas  rich  in  carbon   monoxide 

in  ( parison  with  a  gas  of  equal  calorific  value  in 

which  carbon  monoxide  is  partly  replaced  by  hydro- 
gen. From  the  point  of  view  ol  thermal  efficiency 
the  results  tabulated  show  thai  the  use  ol  steam 
beyond  thai  required  to  saturate  the  aii  blasl 
was  not  attended  by  any  increased  economy  of 
working,  and  the  thermal  efficiency  fell  from  7-l£ 
per  cent,  to  60*4  pei  cent,  a-  the  steam  saturation 
temperature  was  raised  from  ii'>  to  80°.  Ii  a 
gas  producer  be  regarded  primarily  as  an  apparatus 
for  ammonia  recovery,  it  should  he  worked  with  the 
highest  steam  saturation  temperature  consistent  with 
the  production  of  combustible  gas,  but  if  ammonia 
rero\  cry  be  considered  in  conjunction  with  the  suita- 
bility of  the  gas  for  furnace  purposes,  and  the  ther- 
mal efficiency  of  the  process,  the  besl  -team 
saturation  temperature  is  possibly  between  65 
ami  7".  At  65°,  over  '■>'>  per  cent,  of  the 
nitrogen  in  the  coal  can  he  recovered  a-  ammonia, 
which  is  nearly  double  the  amount  usually  recO"i  ered 

in  by-product  coking  processes,  ami.  at  the  same 
time  a  gas  is  produced  very  suitable  for  furnace 
purpose-. 

Mr.  Robert  A rmitage,  M.l\,  said  that  the  con- 
ditions under  which  the  author-  work  was  carried 
out  were  not  normal  working  conditions,  ami  that 
the  production  of  a  certain  amounl  of  saturated  gas 
under  the  conditions  described  with  an  an  blasl  satu- 
rated at  (in  ('.  was  not  a  guarantee  of  any 
degree  of  success  in  everyday  work.  To  run  regu- 
larly uinler  such  conditions  would  result  in  the 
shutting  down  of  the  plant,  and  the  usual  practice 
where  steady  and  continuous  working  was  desired 
was  to  use  more  steam  than  corresponded  with  satu- 
ration at  60°.  The  most  surprising  feature  of  the 
experiments  was  the  attempt  made  to  gauge  the 
usefulness  of  the  gas  in  the  furnace  without  cooling 
it.  He  had  been  running  a  similar  plant  at  bis 
work-  for  -ix  or  seven  years,  and  while  the  Mond  gas, 
rich  in  hydrogen,  was  found  to  he  a  very  excellent 
heating  agent,  the  necessity  for  cooling  was 
fundamental. 

Mr.  II.  II.  Thwaite  said  the  investigation  had 
sealed  the  fate  of  hydrogen  as  an  economic  agent  in 
power-gas  production.  The  perfect  power  gas  con- 
tained oil  t"  32  per  cent,  of  carbon  monoxide,  ami  not 
more  than  7  per  cent,  of  hydrogen.  It  would  be 
interesting  to  know  what  potential  power  capacity 
of  plant  would  justify  the  putting  down  of  a  by- 
product plant  on  the  super-saturated  or  Mond 
system.  -Mr.  A.  II.  Lymn  disagreed  that  a  power 
gas  should  not  contain  more  than  7  per  cent,  of 
hydrogen.  Engines  were  running  on  Mond  t_ra- 
which  contained  up  to  -Js  per  cent,  of  hydrogen  with- 
out trouble  from  pre-ignition.  Further  than  thi-. 
Messrs.  Ehrhardt  and  Sehmer  were  putting  down 
two  3,000  h.p.  engines  to  run  on  coke  oven  gas  con- 
taining 54  per  cent,  of  hydrogen.  The  results  shown 
in  the  paper  had  been  arrived  at  by  working  the 
plant  under  abnormal  conditions.     It   was   not   sur- 
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prising  tli.it  poor  results  were  obtained  with  the 
Farger  quantities  of  steam.  Mr.  Walter  Dixon  said 
lie  had  been  engaged  in  investigating  the  same 
problem,  ami  the  practical  result  of  the  paper  was 
that  if  you  wanted  a  good  gas  very  little  ammonia 
should  be  expected,  and  if  plenty  of  ammonia  was 
required  it  was  useless  to  trouble  about  the  gas. 
riments  which  had  been  made  on  a  commercial 
scale  rather  pointed  in  the  same  direction  as  the 
conclusions  stated  by  the  authors."-  Iron  and  Steel 
Institute, — Times  Engineering  Supplement,  May  22, 
L907.       I.  A.  W. 


METALLURGY. 
Grinding  in  Tube  Mills.— "The  ore  contains 
a  Large  proportion  of  hard,  cbalcedonic  quartz,  and 
the  gold  exists  in  an  exceedingly  line  state,  condi- 
tions which  necessitate  very  tine  crushing  in  order  to 
obtain  a  high  extraction  of  the  precious  metal.  The 
results  of  grinding  in  tnbe  mills  in  other  countries 
were  so  satisfactory  that  three  tube  mills  were 
erected  at  the  Waihi  mill,  the  installation  being 
completed  in  May.  1905,  since  which  time  an 
average  duty  of  about  2  7  mills  has  been  maintained. 
The  mills  are  of  the  Davidsen,  22  ft.  type,  and  are 
run  at  a  speed  of  27"5  revolutions  per  minute.  Each 
mill  is  loaded  with  5'5  tons  of  Hints,  and  requires 
50  h. p.  to  operate  it.  The  quantity  of  Hints  con- 
sumed is  Is  cwt.  (2,016  lb.)  per  mill  per  week. 
Various  liners  have  hern  used,  including  silex  and 
Delarue  quartzite  blocks,  and  also  cast  iron  liners, 
1  -_'."i  in.  thick.  The  iron  liners  last  about  as  long  as 
theqnartzite  blocks,  namely,  2-5  months,  but  the 
grinding  result  is  not  so  pood.  A  new  lining, 
invented  and  patented  l>y  H.  P.  Barry,  called  the 
'honeycomb  lining,'  i-  now  being  tried  with  very 
promising  results.  This  liner  consists  of  a  li.^ht  cast 
iron  frame.  22  by  14  by  3  in.  deep,  shaped  to  the 
curve  of  the  mill.  Thin  walls  divide  this  lining  into 
four  or  six  compai  tments.  A  temporary  sheet  iron 
hack  i-  fastened  to  the  frame,  and  each  compartment 
is  then  firmly  packed  with  rough  lumps  of  hard 
quartz  or  quartzite,  varying  in  size  up  to  4  in.  square 
bedded  in  with  a  mixture  of  Portland  cement, 
coarse  Band  and  line  -and.  The  liner-  >o  formed  are 
allowed  to  set,  pi ef era bly  under  exhaust  steam,  for 
several  week. —  tie  longer  the  better — hefore  heing 
placed  in  the  mill.  This  method  of  lining  calif  for 
a  much  shorter  stoppage  than  with  the  quartzite 
blocks.  The  frames  lit  neatly  with  each  other  anil 
with  the  shell  of  the  mill,  and  only  a  .-mall  quantity 
of  cementing  material  is  required.  If  made  with 
hard  material  these  liner-  stand  very  well,  and  cost, 
including  labour,  about  $175,  a-  compared  with  $400 
for  lining  with  quartzite  blocks.  The  grinding 
efficiency  of  a  mill  with  this  new  liner  appears  to  he 
quite  equal  to  that  of  the  quartzite  blocks.  (  o-t-  of 
running  the  tuhe  mills  are  given  by  the  writer. — Bi- 
Monthly  Bull.  Am.  [not.  of  M.E.,  January,  1907.— 
E.  G.  Banks.  The  Mining  World,  March,  1907, 
p.  306.     (H.  A.  W 


The  Bomestake  Slime  Plant. — '-' The  expendi- 
ture of  half  a  ii  illion  dollars  by  the  Home-take  Mining 
<'<>..  of  Lead,  S  Dak.,  in  the  construction  of  a  plant 
designed  to  treat  material  carrying  gold  values  of  an 
average  of  aboul  80  cents  per  ton,  would  seem  to 
mark  the  opening  of  a  new  era  in  metallurgical 
economics 

The  plant  in  question  now  nearing  completion,  is 
located  at  Deadwood,  S.  Dak.,  and  will  treat  by 
cyanid:  tion,  bv  piessure  lixiviation  in  filter  presses, 
the     slimes   resulting    from    the    daily    crushing  by 


stamps  of  some  4,000  tons  of  ore.  The  pulp  from 
the  stamps,  after  plate  amalgamation,  is  separated 
1>\  water  classification  into  some  2,300  tons  of 
leachable  material  or  sands,  which  is  reserved  for  the 
cyanide  leaching  plants,  the  remaining  1,700  tons,  in 
the  form  of  unleachahle  slimes,  have  heretofore  been 
run  to  waste. 

Tor  some  two  years  past  Mr.  < '.  \Y.  Merrill,  of  the 

Home-take  Mining  Co. ,  ha-  1 a  at    work   on    the 

slimes  problem,  his  solution  of  it  taking  form  in  a 
new  design  of  filter  press  hereinafter  described,  which 
he  has  perfected  ana  patented.  The  salient  feature 
of  his  design,  aside  from  great  capacity,  is  the  use  of 
an  automatic  sluicing  ilex  ice  by  means  of  which  the 
press  can  be  quickly  emptied  of  its  contents  without 
heing  opened.  By  this  improvement  Mr.  Merrill 
proposes  to  reduce  the  labor  cost  of  pressure  filtering 
to  practically  nothing,  whereas  by  t he  old  method  of 
opening  and  emptying  the  press  by  hand,  this  fea- 
ture constitutes  the  principal  item  of  expense. 

The  Homestake  company  is  at  present  dropping 
1,000  stamps,  of  which  number  <>4n  are  at  Lead,  near 
the  southern  end  of  the  company  property,  KM)  are  at 
Central,  some  2  miles  distant  and  near  its  northern 
boundary,  while  the  remaining  260,  at  Terraville, 
occupy  an  intermediate  position. 

The  location  of  the  different  mills  with  regard  to 
the  topography  of  the  country,  results  in  a  natural 
division  of  them  into  two  gronps,  termed  northern 
and  southern,  respectively  ;  each  group  heing  tribu- 
tary to  one  of  two  adjacent  water  courses,  each  of 
which  conveys  a  small  creek.  These  gulches  con- 
verge, and  on  steep  grades  eventually  join  at  Dead- 
wood,  some  4  miles  below  Lead. 

The  mills  at  Lead,  three  in  number,  form  the  main 
or  southern  group  and  operate  in  conjunction  with 
Cyanide  Sands  Plant  No.  1,  located  in  the  gulch  just 
below  the  town.  The  mill  at  Central,  and  the  one 
at  Terraville,  together  form  the  northern  group  and 
operate  in  conjunction  with  I  'yanide  Sands  Plant  No. 
2,  located  at  Gayville  in  the  gulch  some  distance 
below  the  mills.  In  the  selection  of  a  site  for  the 
new  plant  to  treat  the  residues  from  the  two  groups, 
the  junction  point  of  the  two  gulches  offered  ideal 
conditions. 

Classification. — The  classification  of  the  pulp  from 
the  different  mills,  is  as  follows  : — 

The  pulp  from  the  mills  at  Lead  has  a  consistency 
of  about  12  parts  water  to  one  part  solids,  a  sizing 
test  on  the  solids  giving  the  following  results  : 
Coarse  (remaining  on  1U0  mesh),  22  per  cent.  ; 
middles  (between  100  and  200  mesh),  18  per  cent.  ; 
line-  (passing  200  mesh),  (il)  percent. 

This  pulp,  after  passing  the  plates,  Hows  by 
gravity  to  what  is  known  as  the  upper  cone  house 
where  it  is  evenly  distributed  to  Hi  gravity  settling 
cones:  these  are  of  iron,  10  ft.  in  diameter  at  top 
and  with  sides  sloping  at  50  deg.  The  overflow  from 
these  cones  (overflow  No.  1 )  consists  of  about  30 
parts  water  to  1  part  solids,  all  solids  readily  passing 
200  mesh  ;  the  overflow,  or  spigot  product,  passes 
immediately,  by  gravity,  to  a  second  set  of  12  cones, 
similar  to  the  first,  except  that  they  are  smaller, 
being  7  ft.  in  diameter.  The  overflow  from  this 
second  set  (overflow  No.  2)  has  about  the  same 
character  as  overflow  No.  I  :  the  spigot  product 
enter-  a  12  in.  cast  iron  pipe  line  and  on  minimum 
grade  of  2  5  per  cent,  is  transported  for  a  quarter 
mile  down  the  gulch  to  ('yanide  Sands  Plant,  No.  1. 
Here  it  is  distributed  to  a  third  set  of  nine  cone-, 
identical  with  those  of  second  set,  overflow  from 
which  (overflow  No.  3)  further  assists  in  elimination 
of  water  and  slime  material ;    the   underflow,    which 
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is  now  quite  thick,  passes  immediately  t<>  ."ii  cone 
classifiers,  the  product  of  each  settling  cone  being 
distributed  to  four  classifiers.  These  last  are  '■'■  ft. 
in  diameter  and  are  equipped  with  a  special  i 
of  feed  water  inlet  for  discharging  sands  and  admit- 
ting the  water,  an  invention  of  Mr.  Merrill.  These 
classifiers  throw  off  another  portion  of  water  and 
slime  material  (oveiflow  No.  t),  while  the  spigots 
furnish  a  product  which,  though  carrying  a  con 
siderable  proportion  of  fines,  i-  leadilj  percolable 
and  passes  directly  to  the  sand  tank-. 

The  slimes  which  have,  by  different   steps   in  t lie 

classification,  been  carried  over  in  tl verttows  are 

in  a  very  dilute  condition,  about  30  parts  water  to  I 
part  roliils.  all  solids  being  under  200  niesh.  Economy 
in  its  subsequent  treatment,  as  well  as  conservation 
of  water,  requires  the  unwatering  of  this  material  to 
a  large  extent,  this  being  accomplished  by  means  of 
large  clarifying  tanks.  Overflows  No  1  and  2  are 
joined  and  conveyed  by  pipe  line  to  a  group  of  18  of 
these  tanks,  nine  of  which  are  Is  ft.  in  diameter 
and  20  tt.  deep,  the  other  tune  being  26  ft.  in 
diameter  and  20  ft.  deep.  They  are  built  of  Cali- 
fornia redwood  and  have  vertical  sides,  containing 
however,  false  cone-shaped  bottoms  whose  function 
is  tu  prevent  any  sudden  slide  of  solid  slime-  into 
the  spigot  opening  below  Being  e>  enly  distributed 
to  these  tanks,  the  thin  slime  pulp  assumes  a  state 
of  relative  quiescence  and  to  a  large  extent  drops  its 
burden  of  solid  material  which  settles  to  the  bottom 
and  is  drawn  oft' with  enough  water  to  give  it  easy 
transport.  The  overflow  is  comparatively  clear 
Mater  and  is  discharged  into  a  pond  immediately 
helow,  tunned  by  damming  a  portion  of  the  gulch, 
from  which  it  is  subsequently  drawn  tor  sluicing 
purposes  at  the  new  plant  at  Deadwood,  as  well  as 
lor  other  purposes  in  connection  with  the 
company  operations.  The  combined  spigot  product 
enters  another  pipe  line  and  by  gravity  passes  down 
the  gulch  to  sands  plant  No.  1.  being  there  joined  by 
overflows  No.  :>  and  No.  4,  the  combination  passing 
to  a  second  set  of  clarifying  tank-,  sis  in  numberand 
identical  with  the  larger  ones  of  the  previous  set. 
These  throw  off  another  laige  portion  of  water  in 
nearly  (dear  condition,  which  i-  used  in  the  above 
Band  plant.  The  underflow  from  these  tanks  contains 
practically  all  the  solids  of  the  combined  overflows 
and  has  a  consistency  of  about  3  part-  water  to  1 
part  solids,  in  which  condition  it  i-  conducted  by  a 
12  in.  cast  iron  pipe  line,  on  minimum  grade  of  1  '  per 
cent.,  a  distance  of  some  .">  mile-  to  the  new  plant  at 
Deadwood. 

A  glance  at  the  flow  sheet  will  show  that  the 
scheme  of  treatment  of  the  Terraville  pulp  diflei  s  hut 
•slightly  from  that  of  the  southern  division.  The  only 
real  point  of  difference  being  the  omission  of  the 
intermediate  set  of  settling  cone-,  corresponding  to 
the  difference  in  volume  of  pulp.  There  is  also  a 
slight  difference  in  dimensions  of  some  corresponding 
parts  which  in  other  respects  are  identical.  The  mill 
at  ( 'entral  sends  it-  pulp  directly  to  settling  cone-  at 
Sands  Plant  No.  2.  it-  course  being  easily  traced  on 
the  flow  sheet. 

The  final  -lime  product  emerging  from  this  division 
cone-pond-  closely  with  that  coming  from  the  other 
and  is  conveyed  by  gravity,  in  a  10  in.  pipe  line,  for 
a  distance  of  about  two  miles  to  the  plant  at  Dead- 
wood. 

The  two  pipe  line-,  bearing  material  from  the 
northern  and  southern  mills,  converge  and  e\  entually 
discharge  into  separate  sludge  storage  tank-  at  the 
slimes  plant. 


The  Filter  Press  Plant.     Tina  new    plant   >"■ 
four  main  benches,  excavated  from  tic-  side  hill  and 
faced,  where  necessary,  bj  concrete  retaining  walls. 

'I  he  uppei -i  bench  carrie*  tie-  two  sludf 

tanks,  before  mentioned,  identical  with  the  larger 
clarifying  tank-  osed  in  tin-  classification,  also  a 
third  tank  of  the  same  dimensions  placed  alongside 
foi  tin-  storage  of  wash  wati  r.  Directly  back  oi  and 
over  the  sludge  tank-  is  the  equipment  for  furnishing 
lime,  in  the  form  of  emulsion,  to  the  pulp  a-  it 
passes  to  the  presses  below.  Thirty  feel  below  and 
some  distance  in  front  of  this  top  bench  i-  another 
carrying  the  solution  storage  tanks,  two  in  number, 
for  weak  and  strong  solution,  each  being  .'>_'  it.  in 
diameter  and  14  ft.  deep,  tin  a  ll"  >r  directlj  over 
these  tanks  are  placed  the  two  precipitation  filtei 
presses.  Another  .'in  ft.  helow  and  in  front  is  the 
main  or  pre--  bench  on  which  are  placed  the  ■_'(  large 
filter  presses  ;  while  directly  in  front  oi  and  24  it. 
below  these  i-  the  lowest  bench,  carrying  the  two 
precipitation  or  weak  solution  tanks,  224  ft. diameter 
by  Is  it.  deep  ;  two  standardising  or  strong  solution 
tanks  of  the  same  size  as  the  last  :  also  a  large  waste- 
water storage  tank;  solution  pump-:  compressor; 
boiler,  etc. ;  also  the  assay  department  in  a  separate 
concrete  building.  This  bench  directly  overlooks 
the  creek. 

At  some  distance  back  from  the  main  portion  of 
the  plant  and  at  an  elevation  of  150  ft.  above  the 
press  bench  i-  placed  the  sluicing  water  storage  tank 
having  a  capacitj  of  100,000  gallons.  '1  hi-  receives 
it-  supply  of  water  through  a  In  in.  tile  pipe  line 
connecting  it  with  the  overflow  dam  at  Lead, 
previously  mentioned,  and  in  turn  furnishes  water, 
under  sufficient  head,  to  accomplish  sluicing  opera- 
tions in  connection  with  the  presses  below,  rrom 
the  10  in.  main  which  lead-  thi-  water  down  the  hill, 
a  side  connection  lead-  oil'  to  the  wash  water  Bt( 
tank  on  the  upper  bench,  the  supply  being  automatic- 
ally regulated  by  a  Hoat. 

The  pulp  is  draw  n  from  the  centre  of  the  bottom  of 
each  sludge  tank  into  a  In  in.  pipe.  These  pipes 
merge  at  once  into  a  single  12  in.  main  which  ■ 
down  the  -lope  to  a  point  above  and  midway  of  the 
line  of  presses,  where  it  divides  at  right  an« 
form  a  straight  10  in.  line  running  both  ways  a-  far 
as  the  two  end  presses.  From  thi-  line,  ('»  in.  laterals 
lead  oil  at  right  angles,  the  line  of  each  lateral 
paralleling  ami  being  equidistant  from  two  adjacent 
presses,  to  cadi  of  w  liicu  it  delii  ers  the  pulp  through 
flexible  hose  connections.  The  necessary  amount  of 
lime  emulsion  i-  added  to  the  pulp  just  at  the  point 
of  ii-  exit  from  the  sludge  tank-. 

The  Filter  Presses.*  -In  most  respects  these  immense 
presses  resemble  an  ordinary  pre—  of  tin-  flush-plate 
and  distance-frame  type,  the  only  salient  point  of 
difference  in  their  operation  being  the  use  "t  the 
automatic  sluicing  de\  ice  already  mentioned.  In  fact 
it  i-  upon  this  feature  that  the  economic  success  of  the 
entire  scheme  of  slime  treatment  may  he  said  to  hinge. 

In  its  larger  details  a  press  cot  -  -  -  of  an  outer 
supporting  frame.  91  flush  plates, 92  distance  names, 
a  follower  head  with  thrust  screws,  together  with 
the  necessary  connection-  for  entrance  and  exit  of 
solutions,  pulp,  etc. 

The  supporting  frame  consists  of  massive  trout  and 
rear  standards,  spaced  4ii  ft.  apart,  between  faces, 
and  joined  by  -i<ie  rail-  made  from  15  in.  channels. 
Between  these  rails  are  suspended  the  plates,  frames, 
and  follower  head,  each  of  the-e  units  being  cast  with 
projecting  side  ears  which  transmit  the  weightof  the 
of  the  rails  through  toller  hearings.      Owing  to 
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the  great  weight  of  the  assembled  units  and  the 
sity  of  preventing  any  Bag  or  bulge,  the  side 
rails  are  provided  with  two  intermediate,  adjustable 
supports  which,  extending  upward,  are  also  tied 
across  the  top. 

s  Deral  outline  the  plates  and  frames  are  similar, 
mgular  in  form,  and  measuring  4  ft.  by 
ti  ft.,  outside.  Each  plate  has  a  24-in.  circular  open- 
ing through  each  of  its  four  corners,  also  two  other 
circular  openings  <>n  its  vertical  centre  line,  the  upper 
Lng  4  in.  ami  the  lower  one  6  in.  in  diameter. 
With  tli>-  exception  <>f  a  narrow  plane  area  surround- 
ing these  openings,  and  continuing  a>  a  border 
around  the  outer  periphery,  the  entire  surface  of  the 
plate  i-  corrugated  by  channels. 

The  iw"  opposite  faces  of  a  plate  arc  identical,  and 
communication  between  their  corrugated  portions  is 
afforded  by  six  small  openings,  thus  insuring  an 
equalisation  of  pressure  on  the  two  faces.  Two 
Bmall  openings  at  tin-  side  corners  also  communicate 
direct  ly  \>  itli  the  adjacent  circular  channels  through 
cored  boles  in  the  plate  rim;  these  will  be  termed 
solution  holes,  a-  it  is  through  them  that  the  solu- 
tions pass  to  and  from  the  slime  cake. 

There  arc  three  types  of  frame  used  in  a  press, 

known  res] ti\  ely  a-  standard,  top-feed-and-bottom- 

discharge,  and  top  gate  frames.  They  are  all  4  in. 
in  depth  and  have  circular  openings,  symmetrical 
with,  and  of  the  same  si/(-  as  the  corresponding  ones 
in  the  plates,  also  the  plane  peripheral  border,  so 
that  when  any  number  of  plates  and  frames  are 
brought  into  close  contact,  these  openings  make 
continuous  channels  extending  from  end  to  end  of 
the  nest  of  units.  In  any  frame,  however,  the  centre 
bottom  opening  i-  not  continuous  through  a  full 
thickness  of  the  name  rim.  a-  the  latter  is  slotted 
in  the  thickness  of  the  metal  from  the  top  to  the 
bottom  of  the  opening  to  allow  play  to  the  sluicing 
uozzle,  later  described.  The  centre  bottom  opening 
simply  passes  through  two  semi  circular  guards,  each 
I  in.  thick,  leaving  the  slot  :;  in.  wide  in  the  centre. 

Tin-  top-feed-and-bottom-discliarge  frames,  besides 
tie-  openings  already  mentioned  as  common  to  all, 
each  have  two  bottom  corner  discharge  outlets,  a 
centre,  bottom,  pulp,  discharge  outlet,  also  a  centre, 
top,  pulp  inlet.  In  all  frame-,  communication 
between  the  inner  space  of  the  frame  and  the  top 
central  opening  i-  established  by  mean  of  three  small 

cored    hole-. 

The  standard  frame-  are  similar  to  those  just 
described,  with  the  omission  of  the  top  feed  and 
bottom  discharge  openings,  n  hile  t  he  top  gate  frames 
are  of  the  standard  type,  with  the  addition  of  two 
gates  in  the  top  rim  through  which  the  interior 
space  of  the  frame  may  he  examined  at  any  lime. 
The  front  standard  and  follower  head  are  also  pro- 
vided with  top  pulp  inlet  and  bottom  pulp  discharge 
openings,  their  inner  faces  conforming  exactly  to 
those  of  a  plate. 

Tie-  number  of  each  type  of  frame  used  in  a  pre--. 
together  with  their  arrangement,  i-  such  as  to  pro- 
vide, including  those  of  the  front  standard  and 
follower  head,  six  pulp  inlets,  ranged  along  the  top 
centre  line.  six  pulp  discharge  openings  below,  also 
four  discharge  openings  along  each  lower  side. 

[n  assembling  the  units  of  a  press,  the  plate-  and 
frame-  alternate,  each  plate  being  so  I  urned,  relal  i\  e 
to  it-  neighbours,  that  the  solution  holes  of  any  two 
adjacent  plate-  alternate  a-  regards  the  right  and 
left  side  of  the  pre--.  Thus,  the  even  numbered 
plates  will  communicate  through  these  holes  with 
the  circular  channels  on  one  side,  and  the  odd  num- 
bered ones  with  these  on  the  other  side  of  the  press. 


A  strip  of  No.  s  canvas  is  hung  over  each  plate, 
covering  it-  two  face-,  circular  openings  in  (doth 
coming  opposite  the  corresponding  ones  in  the  plate. 

The   assembled    units,  hacked    bj   the    follower  head. 

are  then  brought   firmly  together,   the  canvas  strips 

serving  a-  so  many  gaskets,  and  held  in  position 
against  the  front  standard  by  two  large  thrust  screws 

extending  from  seats  in  tiie  follower  head,  back 
through    brass    nuts    sel     in    the    rear   standard,   ami 

terminating  at  t  he  rear  of  the  pie--  in  capstan  heads, 
worked  by  hand  lexers. 

.  I  uii, m, iiic  Sluidnq  Devia  .  Extending  t  hroughout 
the  uppei  portion  of  the  lower  central  channel  is  a 
3  in.  pressure  pipe,  the  rear  f\\t\  of  which  hears  in  a 
seat  in  the  follower  head,  while  the  from  end  passes 
out  through  a  stuf&ng  box  in  the  front  standard,  and 
directly  connects  with  the  water  supply  coming  from 
the  sluicing  water  tank  on  the  hill  above. 

Projecting  into  each  frame  compartment  from  this 
pressure  pipe  is  a  small  nozzle  which  may  be  directed 
towards  any  portion  of  the  compartment  by  turning 

the  [iipe  about  its  axis.  The  excess  in  si/e  of  the 
channel  oxer  that  of  the  pipe  leaves  a  crescent-shaped 
opening  from  end  to  end  of  the  press,  the  same  being 
continuous  through  the  plates  hut  opening  directly 
upward  into  each  frame  compartment,  and  also  hav- 
ing the  six  discharge  openings  below.  All  external 
communication  to  this  space  is  (dosed  at  all  times, 
save  when  sluicing  out  the  slime  cake. 

Cycle  <>f  Operations. — The  press  j-  filled  by  admit- 
ting pill ji  from  the  overhead  lateral  main,  through 
hose  connections  with  the  six  feed  operangs,  all  of 
which  w  ill  lie  opened  by  one  movement  of  a  lever, 
into  the  upper  central  channel,  whence  it  passes 
downward  into  each  frame  compartment  through  the 
cored  holes  ;  the  pulp  entering  the  press  under  a 
gravity  pressure  of  about  351b.  per  sip  in.  During 
the  filling  of  any  compartment,  the  water  of  the 
pulp  finds  its  way  through  the  canvas  bounding 
faces,  along  the  plate  corrugations  bach  of  them  and 
out  into  the  corner  channels  through  the  solution 
holes.  Thus,  all  four  channels  may  he  utilised  for 
discharging  this  water,  hut  ordinarily  the  two  top 
ones  will  he  closed,  and  all  (diluent-  water  will  pass 
into  the  lower  ones,  aud  find  exit  through  the  eight 
discharge  openings  into  .">  in.  collecting  pipes,  paral- 
leling each  lower  side  of  the  press,  from  which  it 
will  be  finally  discharged.  This  water,  which  is 
perfectly  clear,  will  ordinarily  he  run  to  waste,  but 
in  case  of  shortage  it  may  he  led  to  the  Large  waste 
water  storage  tank  on  the  lowest  bench,  and  from 
thence  pumped  back  to  the  sluicing  water  storage 
lank  on  the  hill  above.  The  solid  portion  of  the 
] > n I ] >  is  retained  in  the  press  and  ultimately  fills  all 
compartments,  the  pressure  of  filling  rendering  any 
artificial  met  hod  of  packing  the  cake  unnecessary. 

The  lire—  being  filled,  the  cakes  are  subjected  to 
six  hours'  treatment,  consisting  of  lixiviation, oxida- 
tion, and  washing,  in  exactly  the  same  manner  as 
open  vats  are  treated,  except  that  all  operations 
must  he  conducted  at  higher  pressures  than  in  vat 
percolation. 

The  period  of  six  hours  for  all  treatment  in  the 
press  has  been  determined  to  he  tin-  best  for  Home- 
stake  slimes,  but  would  vary  with  the  nature  of  the 
-lime-  in  the  case  of  other  ores,  probably  being  less 
in  some  cases  and  more  in  others.  Bearing  in  mind 
the  arrangement  of  the  plates,  it  is  evident  that  the 
comer  channels  on  either  side  of  the  press  may  be 
used  for  entrance  of  solution,  etc.,  those  on  the 
opposite  side  serving  for  the  discharge  of  same. 

In  order,  however,  thatany  liquid  may  pass  through 
the  press  via  these  channels,  any  portion    of  it  must 
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force  it-  way  through  a  cake  and   its   cloth  bound 

faces.     Usually   but  < channel  on  :i  side  will   be 

used,  il i ber  being  closed. 

Sluicing  Out  th(  Slime  Cake.  Preliminary  to  this 
operation  the  six  discharge  openings  along  tin1  lower 
central  channel  are  opened,  all  othi  r  chaunels  being 
closed.  The  discharge  openings  will  be  controlled 
li\  the  operator  through  one  motion  of  a  lever.  Water 
from  the  sluicing  water  tank  is  then  turned  into  the 
pressure  pipe  under  a  pressure  ol  ahoul  50  lh.  per 
sq.  in.,  ami  issues  from  each  nozzle  a-  a  powerful 
jet  direct  againsl  the  rake  in  each  compartment. 
By  means  of  a  small  capstan,  fixed  to  the  pressure 
pipe  at  the  head  of  the  press,  il  i-  first  turned  lack 
ward  and  forward  a  few  times  by  hand  through  ;i 
gradually  increasing  angle,  in  order  to  loosen  the 
cake  directly  around  the  nozzle  and  clear  the  bottom 
channel.  This  preliminary  breaking  accomplished, 
tin'  motion  throughout  an  an-  of  some  200  deg.  is 
continued  automatically  by  means  of  a  pinion  sei  on 
the  pipe  and  gearing  with  a  rack,  which  derives  a 
recipiocating  up  and  down  motion  from  a  pitman, 
whose  upper  end  has  a  projecting  roller  engaging  a 
groove  cam  developed  on  the  face  of  a  cylinder, 
which  is  revolved  about  its  vertical  axis  1>\  gearing 
from  an  electric  motor.  This  cam  device  travels 
bodily  on  an  overhead  track,  one  machine  serving 
eight  presses. 

The  ■dime  as  it  i-  broken  down  from  each  compart- 
ment is  washed  between  the  semi-circular  guards, 
into  the  central  crescenl  shaped  channel  surrounding 
the  pressure  pipe,  whence  it  passes  along  and  finds 
exit  from  the  press  through  the  nearest  bottom 
discharge  opening,  the  progress  of  the  operation 
being  gauged  by  the  density  of  the  escaping  pulp. 

The  amount  of  water  necessary  for  sluicing  opera- 
tions is  about  4  tons  per  ton  of  slimes  ;  hut  with  the 
use  "t'  two  nozzles  foi  each  frame,  it  will  be  reduced 
to  •'!  and  possibly  2\  tons,  of  which  all  hut  1  ton  or 
less  may  be  pumped  back  and  re-used  after  tirst 
settling  in  tank-  or  dams. 

Each  press  has  a  capacity  of  about  •_'.">  tons  of  dry 
slime-,  and  the  time  required  for  a  complete  cycle  of 
operation-  is  about  8  hours  divided  as  follows  :  filling 
1  hour,  treatment  6  hours,  and  sluicing  out  I  hour. 
Thus  each  press  has  a  capacity  of  about  75  tons  of 
slimes  per  24  hours,  or  a  total  for  the  plant  of 
between  1,700  and  1,800  tons  per  day.  One  man 
has  complete  charge  of  at  lea-t  tour  presses. 

Recovery  of  Gold  and  Circulation  of  Solutions. 
— The  solution  drawn  from  the  strong  solution 
storage  tank  and  used  in  the  first  lixiviation  opera- 
tion. lea\  es  the  presses  as  weak  solution,  and  ha\  ing 
been  discharged  into  the  precipitation  or  weak 
solution  tanks  below,  is  pumped  up  to  the  third 
bench  and  forced  through  the  precipitation  filter 
presses.  As  this  solution  enters  the  suction  pipe  of 
the  pump  it  receives  a  carefully  ganged  supply  of  zinc 
dust,  in  the  form  of  emulsion,  brought  down  from 
the  surface  through  a  small  pipe.  The  zinc  becoming 
thoroughly  mixed  with  the  solntion,  precipitates 
most  of  the  gold  before  the  presses  aie  reached. 
These  presses,  also  of  a  design  patented  by  Mr. 
Merrill,  have  plates  and  frame-  of  a  triangular  form. 
The  solution  with  its  burden  of  precipitates  enters 
the  press  via  a  channel  in  the  upper  corner  and  is  led 
downward  to  the  apex  of  each  frame  through  a  -mall 
channel  cored  in  the  side  rim.  By  thus  introducing 
the  solution  into  the  frame  from  below  and  taking 
into  consideration  the  shape  of  the  compartments, 
Mr.  Merrill  proposes  to  get  a  constant  and  more 
intimate  contact  of  the  entering  solution  with  any 
undissolved  zinc.     The  precipitates  being  retained  in 


the  name  compartment    an-  permitted  to  accumulate 

ioi    - ii ,  or  until  lie-  frames  are  idled  when 

thej   an-  removed  by   hand,  cupelled,  melted  down 

and   I  e!i lied. 

The  clear  solution  escapes  through  the  cloth-bound 

"i   each   compart nl    and    leaven    the    press 

through  a  row  ot  cockf  near  the  lower  line  of  the 
press,  each  cock  communicating  with  the  corru 
faces  oi  a  plate.  Thin  solution  now  pi--.-  to  the 
weak  solution  storage  tank  beneath  the  floor,  from 
which  ii  again  passes  to  the  presses  below  a- weak 
solution.  Emerging  from  a  pre  -  in  a  -till  more 
weakened  condition,  it  i-  now  run  to  the  standardis- 
ing or  strong  -ol  m  ion  tanks  below,  where  it  i-  brought 
up  to  strength  by  fresh  additions  of  potassium 
cyanide  and  from  here  ii  is  pumped  up  and  uisch; 
into  the -iron-  solution  storage  tank,  thus  complet- 
ing the  circuil . 

Two  electrically  driven  triplex  pump-,  size  8  in.  by 
(i  in.,  serve  to  ele^  ate  t  he  boIuI  ion-. 

Compressed  air  i-  furnished  by  an  electrically 
driven  duplex  compressor,  -i/.e -j-_'  in.  by  Is*  in.  :  ami 
steam  for  heating  all  the  buildings  i-  -up]  did  I  from  a 
250  h.p.  vertical,  water  tube  boiler. 

The  power  necessary  to  i  un  the  plant  \\  ill  be  about 
,',.  h.p.  per  ton  of  slime-. 

Several  of  the  presses  arc  completed  ami  have  been 
in  commission  long  enough  to  demonstrate  their 
efficiency  in  all  respects,  an  extraction  of  90  percent, 
being  authoritatively  reported,   thus   verifying   the 

results  and  prediction-  deduced  from  the  |n  ion  trial 
pre--  which  was  operated  over  a  year  and  treated 
some  6,000  ton-  of  -dines. 

The  total  cost  of  treatment  will  be  iu  the  neigh- 
bourhood of  25  cents  per  ton.— Mark  Kin. i-:.  dr..  1.  M. 
—Mines  and  Minerals,  March,  1907,  p.  358.     (J.  V.) 


Extraction  of  Gold  from  Refractory  Ores. 

•A  patent  of  J.  W.  Worsey  and  E.  Hoal  846,768, 
March  12,  L907)  describes  a  process  primarily  into 
for  extraction  of  gold  from  refractory  ores,  but  stated 
to  have  a  wider  applical  ion.  The  ore  i-  first  crashed 
and  screened  and  freed  from  aluminium  silicates  in 
any  known  manner.  It  i-  then  'subjected  to  the 
action  of  nascent  bromide  of  chlorine  produced  in 
the  body  and  presence  of  the  ore  by  mixing  with 
the  powder  or  crushed  ore  chlorate  of  soda  and 
bromide  of  -oda.  or  a  chlorate  and  bromide  of 
other  equivalent  alkali  or  a  chlorate  and  bromi 
an  alkaline  earth.'  The  mixture  i-  quietly  stirred 
and  some  acid  i-  added,  and  the  temperature  is 
raised  from  time  to  time  until  it  rise-  to  about  1~><> 
deg.  F.  After  this  treatment  ha-  been  carried  out 
four  hour-,  the  temperature  i-  raised  to  near  boiling 
point  for  the  purpose  of  completing  the  dissoh 
the  -old  and  finally  to  free  it  from  excess  oi  gaseous 
products.  The  whole  i-  then  allowed  to  settle ;  the 
clear  solution  i-  decanted  away  and  the  residue  is 
washed  with  hot  water.  The  solution  and  the 
wash  water  are  mixed  together,  and  any  acid 
present  i-  neutralised  by  mean-  of  a  quantity  ot  a 
solution  of  an  alkali.  A  weak  solution  of  a  lead 
-alt  is  then  added  and  the  whole  vigorously  stirred, 
and  H  s  i-  added  to  the  solution  with  proper  stirring 
(by  blowing  air  through)  for  Hi  to  20  minute-.  The 
whole  then  turns  quite  black,  and  in  this  condition 
the  precipitated  gold  and  lead  sulphide  settle  out, 
and  are  collected,  dried,  ami  the  -old  recovered  by  a 
smelting  operation.  To  recover  any  residual  .-old 
contained  in  the  ore  previously  separated  from  the 
gold  solution,  it  is  treated  and  washed  in  a  vat  with 
a  weak  solution  of  double  or  single  ferro-cyanide  of 
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ammonium  and  commercial  soda  carbonate*  after  the 
manner  of  ordinary  leaching.  The  effect  of  this  is 
that  all  the  residuary  gold  in  the  ore  is  dissolved  out 
of  it.  and  this  i-  effected  quickly,  namely,  within  24 
hours.  The  gold  is  dissolved  out  in  the  first  stage 
as  bromo-chloride,  and  afterwards  when  heated  it 
resolves  itself  into  auric  chloiide,  AuCls.  In  this 
treatment  the  ferro-cyanide  of  ammonium  acts  as 
an  expediter  or  saver  of  time,  and  by  it  the  residual 
oies  of  this  ami  other  :_: •  ►  1  < I  extraction  processes  can 
onomically  treated  and  "old  extracted,  and 
within  a  greatly  reduced  time.  The  solution  result- 
ing from  this  leaching  operation  can  he  Heated  like 
the  ]>ie\  ious solution  with  sulphide  of  hydrogen  (rLS) 
for  the  separation  of  the  auriferous  had  sulphide." — 
Electro-chemical  and  Metallurgical  Industry,  April, 
1907,  !•■  149.     (J.  A.  ^  . 


MINING. 

Preseri  \ik>\  of  Mink  TiMr.ru  from  Decay.— 
"The  Philadelphia  and  Heading  Coal  and  Iron 
Company,  and  the  United  States  borest  Service,  in 
February,  1906,  planned  a  series  <>t'  experiment-  t<i 
.dmied  along  practical  and  economical  lines, 
with  the  primary  idea  of  saving  timber  and  money. 
Actual  tests  have  been  carried  <>n  to  discover  just 
what  methods  of  handling  and  treatment  would  give 
the  greatest  service  at  the  lea-t  expense.  The  factors 
destructive  to  timber  used  by  anthracite  coal  com- 
panies are  (l)  decay,  (2)  breakage,  (3)  wear,  (4) 
insects,  (5)  waste.  Sets  of  round  gangway  timber, 
u.-ed  in  the  main  haulage  way-,  were  tested  as  a 
basis  for  this  experimental  work. 

In  the  experimental  work  the  following  were  the 
main  point-  studied:-  -(1)  The  benefits  of  peeling 
timber  :  (2)  the  benefit  of  seasoning  timber  or  drying 
it  out  :  '.St  the  benefit  of  treating  timber  with  various 
rvatives  applied  by  several  processes.  Thepre- 
servative  treatments  tested  and  their  relative  costs 
are  given  in  the  accompanying  table  : — 

COST  OF  PRESERVATIVE  TREATMENT  or   TIMBER. 

<  !os1  per 

cub.  ft. 

Dols. 


Method  of  application.         Preservative. 
Preservative  heated  to /"Creosote  (dead  oil 


180  degs.  J'ahr.  ami 
applied  in  two  coats 
with  a  brush. 

Immersion  in  an  open 
tank  without  pres- 
sure      successive 

hath-  of  li.it  and 
cold    fluid. 


of  coal  tar)        ...  O'Ol^ 

Avernarius  carbo- 
lineuro  ...        004J 

Solution  of  com- 
mon salt  15  per 
cent.  ...  ...         (102 

Solution  of  zinc 
chloride,  IS  per 
cent.  ...  ...         n-icU 

( Ireosote    dead  oil 
of  coal  tar)      ...        0-11 
i  Solnt  ion     of     zinc 
chloiide,    0    per 
cent.  ...        007 

I  !reosote  (dead  oil 
1      of  coal  tar)      ...        0*15 

Ventilation  is  a  large  factor  in  the  destruction  of 
timber  by  decay.  In  badly- ventilated  air-courses, 
where  there  is  sufficient  moisture  and  temperature.. 
decay  is  at  a  maximum.  For  wooJ-destroying 
organisms  to  exist,  they  must  have  air  and  water. 
If  it  were  possible  to  keep  the  timber  always  wet  or 
always  dry,  it  would  not  decay  :  it  i-  the  alternation 
of  wet  and  dry  conditions  which  produces  rot. 

Cyanide  (?)— -  En.  Co.mm. 


In  a  closed  cylinder] 
under  vacuum  and-] 
pressure. 


By  direct  experiment,  it  has  been  definitely  proved 
that  in  durability,  peeled  timber  is  superior  to 
unpeeled  timber.  In  unpeeled  timber  the  space 
between  the  l>;nk  and  the  wood  favours  the  develop- 
ment of  wood  destroying  organisms  and    furnishes  a 

br ling  place  for  many  forms  ol  insect  life.     Peeled 

timber  i-  7  to  8  per  cent,  lighter  than  unpeeled 
timber.  Great  benefits  may  be  derived  from  sea- 
soning  the  timber  or  drying  it  out.  Seasoned  timber 
is  far  more  durable  thau  green  timber,  and  is  con- 
siderably stronger.  A  period  of  from  two  to  live 
months  is  necessary  for  proper  seasoning.  In  that 
length  of  time  it  may  lose  from  30  to  35  per  cent,  of 
its  green  weight.  In  case  the  company  bandies  its 
own  timber  f i om  the  w Is  to  the  mines,  the  pos- 
sible saving  in  freight  due  to  peeling  and  seasoning 
may  easily  he  estimated. 

Of  the  treated  timber s,  those  preserved  with  creo- 
sote and  a  solution  of  zinc  chloride  by  the  open  tank 
method  have  been  very  successful.  A  good 
penetration  of  the  wood  by  the  preserving  fluid  from 
•.Moo  in.  has  been  easily  secured,  and  timbers  so 
treated  effectively  resisl  decay.  Timbers  treated  by 
the  cylinder  pioeessare  alsostandingwell,  hut  in  order 
to  he  a  profitable  investment  they  will  have  to  -how 
a  considerable  increase  in  life  over  those  treated  l>y 
the  far  less  expensive  open-tank  process.  The 
success  of  the  superficial  brush  treatment  has  yet  to 
be  proved.  Timber  so  treated  is  not  as  effectively 
resisting  decay  as  the  other  t  reatments.  <  hi  account 
of  their  comparative  cheapness  and  ease  of 
application,  requiring  no  plant,  they  may  he  of 
benefit  to  small  operators  or  in  a  situation  where  the 
timber  is  likely  to  be  broken.  Acting  on  the  results 
obtained  from  this  series  of  experiments,  the  Phila- 
delphia and  Reading  Coal  and  Iron  Company  is 
considering  the  advisability  of  taking  up  treating 
work  on  a  lar  per  scale.  Plans  have  been  drawn  for 
the  construction  and  erection  of  an  open  tank 
treating  plant  at  one  of  its  collieries.  If  erected, 
either  creo*ote  or  zinc  chloride  solution  will  be  the 
presen  ing  fluid  used. 

The  successful  application  of  a  preservative  treat- 
ment to  mine  timber  is  largely  dependent  upon  the 
regulation  of  the  timber  supply  of  the  consumer,  and 
a  timber  supply  that  will  admit  of  this  regulation. 
Under  these  condition-,  timber  cannot  he  rushed 
from  the  woods  into  the  mines.  There  must  lie  time 
for  treating  it  and  for  preparing  it  for  treatment. 
This  means  the  storage  of  a  reserve  supply  of  felled 
timber  at  one  or  more  points. 

It  should  be  distinctly  understood  that  this  series 
of  experiments  especially  applies  to  the  southern 
anthracite  coal  region,  where  the  Pennsylvania  and 
southern  pines  are  the  leading  mine  timbers.  To 
regions  where  conditions  and  -pedes  of  timber  differ, 
the  re-ult-  of  these  experiments  may  not  be 
applicable."  J.  M.  Nelson  (Lecture). — Colliery 
Guardian,  .May  24,  r.»07.  p.  '.nil.     (A.  It.) 


<  M:si;i:\  ATIONS  ON  THE  FUTURE  OF  NEW  ZEALAND 
DREDGING.  — "  Perusal  of  the  New  Zealand  Mining 
Handbook,  1906,  furnishes  information  on  various 
points  affecting  the  future  of  New  Zealand  dredging. 
( 'olh-cted  together,  the  observations  gleaned  from  the 
various  reports  indicate  the  need  of  more  powerful 
dredges,  of  systematic  prospecting,  and  of  improve- 
ments in  gold-saving  appliances,  more  especially  for 
line  gold. 

In  these  fields,  in  the  opinion  of  Mr.  II.  Mcintosh, 
I  ii- ped  or  of  Mines,  and  author  of  the  prize  essay  on 
the  Mineral  Resources  of  New  Zealand,  greater  con- 
structional strength,  capacity,  and  power  are  needed 
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bo  deal  with  1 1; i! ik  claims,  and  to  further  the  work  of 
gorge  'h edg<  s. 

On  the  one  hand,  the  bank  claims  are  now  the 
principal  scene  of  operations  ;  and  for  these,  large, 
powerful  dredges  are  required,  as  an  enormous 
amount  of  low  grade  or  worthless  material  has  to  I  e 
shifted  to  secure  the  auriferous  wash.  •  >n  the  other 
hand,  since  1900,  the  gorges  of  the  various  rivers 
have  afforded  the  most  numerous  instances  of 
dredging  failures.  In  the  gorges  many  obstacles  are 
met,  such  as  haid  bottom,  ti'_dit  whsIi,  travelling 
drift,  and  short  seasons,  all  of  which  call  for 
increased  power. 

Recent  discoveries  have  emphasised  this  need,  for 
the  breaking  through  of  a  hard  crust  or  false  bottom 
ai  Waitri,  on  the  Karawau  River,  and  at  Waenga, 
on  the  Clutha  River,  with  the  disclosure  of  rich 
underlying  wash,  suggests  that  many  dredges  have 
hitherto  been  working  on  this  false  bottom,  leaving 
the  under  wash,  to  attack  which  more  poweiful 
machines  are  necessary . 

The  enforced  employment  of  a  larger  and  heavier 
type  of  dredge  will  ha\  e,  as  offsel  to  its  higher  initial 
cost,  the  advantage  of  increased  durability.  By  the 
adoption  of  machinery  suitable  for  deep,  heavy 
ground,  the  life  of  dredges  in  the  most  successful 
locality,  the  large  basin  between  Clyde  and  Alexan- 
dra, lias  been  indefinitely  prolonged.  The  same  re- 
mark applies  to  the  powerful  dredges  successfully 
working  in  the  Clutha  Basin,  around  Low  burn. 
Large  capacity  dredges,  moreover,  are  needed  where, 
as  at  Big  Waikaka,  Southland,  the  ground  must  be 
turned  over  rapidly  to  secure  good  returns. 

The  importance  of  systematic  prospecting  in  the 
development  of  the  dredging  industry  is  frequently 
accentuated  by  the  District  Wardens.  The  exten- 
sive flats  and  swamps  of  Southland,  says  Mr. 
Mcintosh,  offer  a  large  field  for  exploitation.  It  is 
difficult  to  say  where  suitable  gravels  do  nol  exist. 
Systematic  boring,  in  the  hands  ot  capable  operators, 
is  the  cheapest  and  easiest  method  of  testing  these 
gravels.  Systematic  drilling,  such  as  has  Keen 
catiied  on  at  Waikaka  with  reliable  results,  would 
prove  the  existence  or  otherwise  of  an  extensive 
dredging  field  on  the  Upper  Nevis.  And  again,  the 
opinion  is  s-t i  11  held  by  those  \\  ho  know  the  <  lardrona 
Held,  that  the  whole  Jength  of  the  valley  a  distance 
of  over  20  miles  -  will  pay  for  workiug,  provided  the 
extent  of  auriferous  wash  is  located  by  boring  rod-. 
and  suitable  dredges  used.  There  is  an  enormous 
area  of  dredgable  ground  in  the  Mataura  Valley,  but 
only  by  systematic  boring  can  the  payable  area-  be 
located. 

The  problem  of  gold,  more  especially  of  fine  gold, 
recovery  is  an  ever-recurring  one,  and  the  solutions 
still  leave  room  for  improvement.  From  the  many 
reports,  writes  Mr.  Mcintosh,  as  to  the  payable  pro- 
spect- obtained  from  the  (Matakanui)  claims,  before 
the  dredge  commenced  to  work.  I  should  be  inclined 
to  think  that  our  present  method  of  treating  the 
wash  obtained  in  dry  land  dredging  is  not  sufficiently 
advanced.  And  elsewhere,  as  a  dredging  held,  the 
(Lake  George)  portion  <>f  the  (Waiau)  district  has 
great  possibilities,  provided  suitable  appliances  are 
available  for  savingthe  line-old  " — ( !.  < '.  Longridgi  . 
— London  Mining  Journal,  April  \'.\.  1 '. »< »7 -  p.  486. 
(J.  V.i 


MISCELLANEOUS. 

Tin;    New    English    Patents    Kim..  — "  At    a 

meeting  of  the  Society  of  Chemical  Industry  held  at 

Burlington  House,   Mr.  R.  J.  Friswell,  who  presided 

at  the  meeting,  read  a  paper  on  the  Patents   Bill  ot 


lie    pointed    out    the   possible   hardship 
rigid  interpretation  ol  the  demand  foi   sampler  in  a 
chemical    invention.      'The  draftsmen    appeared    to 
think    that    chemical    -ample-    were    equivalei 
mechanical    drawings,    whereas     the}     were    quite 
different.     It   samples    were  to  he  deposited   it   waa 
i  le  t  heir  fate      \N  e  knew    verj    little 
of    i  le-   -i  ibility    ot'    chemicals,       Man}     cla«  i 
aldehyde,    many   cyanogen   compounds,    many   dye. 

-tutl-.    and    even     - •    hydrocarboua,    nitru-com- 

pounds,  a/o  compound-,  nitrite-,  and  sulphites  were 

notoriously   unstable,  and   being  accustoi I  to  use 

chemicals  freshly  prepared,  verj  little  was  known  as 
to  the  stability  of  the  remainder.  Whit  was  the 
object  of  keeping  the  samples?  Were  they  io  be 
\\^-A  against  the  patentee  in  I  lie  event  of  litigation? 
It  was  general!}  undesirable  to  separate  chemical 
patents  into  a  separate  class  from  patents  in  general. 
Clause  2  distinctly  did  this.     The  cla  >  com- 

pulsory licences  was  likely  to  leal  to  increased  liti- 
gation, and  tint-  to  !»•  as  costl}  a-  heretofore.  The 
words   'adequate  extent'  are  retained  in  the  Bill. 

How    is    working   in    the    United     Kingd to    an 

adequate  extent  to  be  determined ?  [f  these  actions 
became  frequent  a  new  Court  would  he  required. 
At  any  rate,  the  Comptroller  was  not  a  good 
authority.    Working  of  foreign-owned  patents  should 

mipulsory,  or  the  Art  of  1883  should  1>-  left 
alone.  Clause  9.  opened  the  way  to  very  vexatious 
I >ced ings  against  a  patentee.  He  mi'jht  be  work- 
ing his  patent  when  a   trade   rival  mighl   apply  for 

revocation,    thus    forcing   him   to  compromu "to 

face  litigation.  This  clause  was  as  much  at  the  dis- 
posal of  powerful  syndicates  as  of  any  one  else.  W 
any  rate,  existing  patents  should  be  relieved  from 
t  he  opera!  ion. 

A  letter  from  Mr.  Levinstein  was  read.  He  objected 
to  a  paper  by  Mr.  Bloxamand  Mr.  Imray,  and  nrged 
the  necessity  of  controllingtheforeignownersof  patents 
in  the  interests  of  British  industry.  Mr.  Bloxam 
the  undesirability  of  compulsory  working.  I'  had 
becomea  farce  abroad.  It  we  took  this  attitude  the 
Colonies  would   follow  and   pati  e  ex- 

pected to  hive  to  work  in  all  <  !olonies  or  forfeit  their 

patent-.        Mr.    Salomon     urged    the    n 1    to    allow 

easier  means  of  obtaining  extensions  of  meritorious 
patents.  <  >ften  much  of  the  life  of  a  valuable  patent 
goes    in   getting  it    to  work  ;    a  trivial  patent  often 

succ Is  at  once  and  had  a  long   life.     The  returns 

on  a  patent  should  not  be  the  sole  criterion  as  to  its 
extension.  He  was  impressed  by  the  chairman's 
word-  as  to  the  instability  of  samples,  but  this 
could  he  met  by  requiring  their  analysis.  Mr.  Gutt- 
maii  opposed  compulsory  working  After  remarks 
from  Mr.  Hugh  Moulton  and  others,  Mr.  Astbury, 
M.P.,  said  he  had  been  greatly  interested  by  the 
paper.  The  chairman  alone  appeared  to  hav< 
the  true  bearing  of  many  of  the  clause*.     Mr.  Lloyd- 

s>  ■  was  animated   by  a  single-minded   des 
help  British  industry.   It  was  not  too  late  to  improve 

.    1    an  1  he  wa-  -ure   that    the   suggestion 
analysis  of  samph  s  would  be  of  use,  and  Mr.  Pi 

si  ion  of  i  be  insertion  of  word-  making  it  certain 
that  the  samples  were  only  for  the  use  of  the  Comp- 
troller was  valuable.     He  had  also  been  struck 
same  point  a-  t  he  chairman  had  urged— the  m 
ability  of  the  putting  of    decisions   as   to  adequate 
working  on  the  Comptroller.     He  would  not  be  able 
to  keep  counsel,  experts,  and  soon  in  order,  as  well 
as  a  Judge.     He  hoped  that  that  would  he  a 
before  the  Hill  took  it-  final  form. 

The  chairman  summed  np.     He  said  that  all  were 
agreed  on  the  undesirability  of  the  deposit  of  samples. 


so 
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Some  differed  on  the  compulsory  working  clauses, 
an- 1  he  thought  that  as  to  the  rest  there  was  practical 
unanimity.  Be  was  glad  to  see  that  Mr.  Astbury 
was  at  one  with  them  as  i<>  the  difficulties 
of  the  proposal  as  t<>  the  Comptroller  becoming  a 
kind  of  Judge,  and  to  bear  that  ibe  revocation  clause 
had  been  modifie  ing  Supplement, 

May  15,  1907.     (J.  A.  W  , 


Nku  En<  lish  Patents  Bill.— "The  second 
readu  _  on   the   Patents  and    Designs    Bill 

in  the  House  of  Commons  Leads  one  to  apprehend 
that  ili«'  compulsory  working  clause  will  be 
substantially  in  the  form  in  which  it 
has  been  drafted.  For  reasons,  some  of  which  are 
given  below,  I  fear  that  the  eflect  of  this  clause 
would  on  the  whole  he  detrimental  to  the  interests 
of  this  country,  and  I  therefore  hope  that  it  will  he 
given  further  and  very  careful  consideration  before 
the  passing  of  the  Hill. 

Many  other  countries  have  somewhat  similar  pro- 
visions under  which  patents  may  he  revoked  unless 
they  arc  •  worked,'  i.e.,  their  inventions  carried  out, 
•within  a  given  time  in  the  countries  in  question. 

The  experience  gained  from  theworkingof  such 
la\\>  may  he  gathered  to  some  extent  from  the 
opinion  expressed  by  tin-  International  Association 
for  the  Protection  of  Industrial  Property,  which 
holds  _  esses    from    time    to   time    in    different 

countries  and  consists  of  a  large  unmber  of  experts. 
including  patent  barristers,  patent  agents,  and  manu- 
facturers, of  various  nationalities.  This  association, 
at  its  congress  in  Berlin  in  1904,  passed,  by  a  large 
majority,  a  resolution  affirming  that  the  omission  to 
work  a  patented  invention  -hall  not  lead  to  the  revo- 
cation <>f  the  patent,  hut  to  the  granting  of  com- 
pulsory licence-.  This  resolution  was  confirmed  at 
theeongte--  at  Milan  in  September,  1906. 

A-  a.  result  of  the  compulsory  working  law  in 
France,  where  probably  the  law  in  respect  to  the 
working  of  patent-  i-  as  stringent  a-  anywhere, 
important  manufactories  have,  indeed,  been  estah- 
li-hed,  hut  not  only  have  they  been  established  and 
worked  by  foreigners,  to  whom  their  profits  have 
heen  -.Mit  abroad,  hut.  although  a  native  industry 
was  previously  flourishing,  the  foreign  competition 
thu-  created  ha-  obtained  the  command  of  the 
market.  The  manufacture  in  question  is  a  chemical 
one,  and  it  is  well  known  that  it  i-  in  regard  to  such 
manufactures  that  the  demand  for  compulsory  work- 
ing Iih-  arisen  in  this  country. 

In  Canada,  I  am  informed,  the  difficulty  of  getting 
inventions  taken  up  and  manufactured  within  the 
time  allowed  is  found  to  he  -<>  great  that  many  large 
companies  who  ate  -o  near  at  hand  as  in  the  United 
State-,  no  longer  t  ike  out  ( lanadian  patent-. 

It  may  lie  said  that  it  i>  rather  to  our  advantage 
that  the  patent-  uf  foreigners,  against  which  the 
present  Bill  is  directed,  should  he  declared  void.  Js 
not  this,  however,  a  short-sighted  view ?  The  late 
William  Siemens  once  -aid  that  it  was  rarely  that 
any  success  attended  inventions  that  were  not  the 
subject  of  monopolies  :  and  he  added.  •■  If  I  found 
an  invention  in  thp  gutter,  I  would  rather  give  it  to 
one  man  than  to  the  public,  for  in  the  latter  case  it 
would  he  practically  lost." 

One  effect  of  the  proposer!  a  It  cation  of  the  law 
seem-  probable  that  i-,  hb  in  the  case  of  Canada, 
foreign  inventors  will  cease  to  take  out  British 
patents,  and  particular  in  the  case  to  which  the  pro 
posal  is  specially  di  ected— namely,  inventions  relat- 
ing to  dye-stuffs—and  that  foreign  manufacturers 
will  simply  keep  their  processes  secret.  Consequently 


the  technical  knowledge  of  this  country  will  not  he 
enriched,  as  at  present,  by  the  published  specifica- 
tions of  the  patents  in  question. 

Another  result  will  probably  he  that  not  only  the 
Colonies  hut  the  United  States  will,  in  some  way  or 
other,  act  in  retaliatory  manner— perhaps  by  simply 
following  in  our  own  steps. 

Now.  the  disadvantages  above  indicated  do  not 
attach  to  the  plan  of  compulsory  licences,  the  proper 
carrying  out  of  which  "would  he  the  true  solution  of 
the  problem  :  for  not  only  would  it  enable  invent  ions 
to  he  worked  in  this  country  whenever  such  working 
were  really  required,  hut  it  would  still  preserve  the 
patents  for  the  invention-  and  so,  according  to  the 
quoted  opinion  of  Siemens  and  the  general  ex_ 
perience,  do  much  to  ensure  the  successful  establish- 
ment of  the  invention  in  the  industry  of  this 
country. 

It  is  true  that  compulsory  licensing  has  been  tried 
in  die  country  and  failed.  Its  failure,  however,  has 
been  due  to  the  expense  of  the  procedure.  Now.  the 
present  Kill  provides  an  inexpensive  procedure  for 
obtaining  revocation  namely,  by  placing  the  power 
to  revoke  in  the  hands  of  the  Comptroller,  subject 
to  a  single  appeal— and  1  submit  that  if ,  instead  of 
this,  the  Comptroller  were  given  the  power  to  grant 
a  licence  to  any  suitable  applicant  to  work  a  patent 
that,  for  a  given  time  after  its  grant,  had  not  heen 
worked  in  this  country,  a  satisfactory  solution  would 
be  found  to  a  really  difficult  problem."' — Times 
Engineering  Supplement,  May  15,  l'.'OT      (.1.  A.  W.) 


Principles  Underlying  the  Amalgamation 
(if  Gold  in  the  Stamp  Mill. — "Amalgamation  is 
a  physical — not  a  chemical    -process,  the  catching  of 

gold  by  mercury  being  almost  instantaneous.  While 
this  is  true  with  respect  to  a  given  particle  of  gold, 
yet,  with  respect  to  the  whole  mass  of  the  ore.  it  is  a 
continuous  process. 

The  purpose  of  wet-stamping  or  crushing  is  to  free 
the  gold  from  its  adherent  gangue,  the  pulp,  as  it 
passes  through  the  battery-screens,  consisting  of 
particles  of  gangue  and  particles  of  free  gold,  which, 
mingled  with,  say,  eight  time- their  weight  of  water, 
How  over  the  mercury-coated  apron-plates  in  a  film, 
or  layer.  The  metal  alone  i-  capable  of  heing  wetted 
by  the  mercury,  the  ore  particles  of  low  specific 
gravity  not  heing  at  all  affected.  The  gold,  as  soon 
as  it  comes  in  contact  with  the  amalgamated  surface, 
is  immediately  wetted  by  it.  just  as  ordinary  sub- 
stance  is  wetted  by  water.  The  action  i-  assisted  by 
the  fact  that  gold  and  silver,  owing  to  their  greater 
specific  gravity,  soon  come  in  contact  with,  and  are 
wetted  and  caught  by,  the  mercury  of  the  amalga- 
mated surface.  If  the  particle  of  -old  is  less  in  dia- 
meter than  the  thickness  of  the  mercury  film,  it 
produces  no  disturbing  effect  upon  it:   if  greater,  it 

form-  a  projecting  point. 

A  liquid,  -uch  as  this  mercury  film,  has  a  tendency, 
due  to  surfaceten-ion.  to  provide  itself  with  a  hori- 
zontal upper  hounding  surface.  In  the  attempt  to 
do  this,  in  that  part  of  the  surface  which  has  heen 
raised  up  because  of  the  gold  grain  lying  beneath, 
t  he  pull  of  the  surface-tension,  resolved  into  its  com- 
ponents, tends  to  press  down  the  grain  upon  the 
plate  with  considerable  force.  This  force  begins  the 
in-tant  the  grain  of  gold  i-  wettedby  the  mercury, 
cunt  inning  to  operate  a-  t  he  grain  is  drawn  beneath 
the  sin  face,  and  constituting  the  so-called  '  at- 
tract ion 'of  the  mercury  for  the  gold.  Because  of 
this  force  grains  of  gohj  adhere  to  each  other  and  to 
the  plate  with  great  tendency,  especially  where  the 
pulp  drops  upon  it. 
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Gold  telluride,  or  gold  alloyed  with  bismuth, 
becomes  incapable  of  being  wetted  bj  mercury,  and 
bo  is  not  caught.  Again,  in  ores  which  have  been 
subject  to  alteration,  the  grain  of  gold  maj  be  coated 
with  oxides,  sulphides,  oi  base  metals,  so  as  to  be 
incapable  of  being  wetted.  In  one  case  the  pold 
main-  were  eoated  with  a  film  of  chalcedonic  silica. 

Soluble  salts  in  the  ore  read  with  mercury,  causing 
it  to  be  lost  in  solution  and  precipitating  other 
elements  in  it,  tending  t<>  make  it  'sick.  This 
sickness  is  of  two  kinds  ;  another  metal  may  become 
alloyed  with  the  mercury,  making  it  less  active,  "i 
more  VISCOUS  ami  brittle,  mi  that  I Ihii rin-  may  readily 
lie  induced.  The  line  -lime  also  adheres  more  readily 
tu  the  surfaces  of  sick  mercurj  ,  and  i  he  metals  in  it 
frequently  re-oxidise,  forming  a  coating  which  pro- 
bibits  t  he  coalescence  required. 

The  liner  the  gold  the  more  rapidly  does  the 
mercury  take  it  up,  so  that  more  mercury  i-  Deeded 
to  amalgamate  line  gold  than  coarse. 

The  chiet  difficulty  in  the  use  of  plain  copper 
jilates  i-  ilue   to    the    tact    that    a    -mall    amount    oi 

copper  from  the  plate  goes  into  solution  in  the 
meicury,  and  this  is  easily  attacked  by  oxidising 
agents,  and  by  soluble  -alt-  oi  the  ore.  forming  a 
tarnished  him  of  copper-salts  on  the  surface  of  the 
mercury,  ami  preventing  the  gold  from  being  caught 
The  difficulty  is  overcome  by  silver-plating  the  cop- 
per. Silver  is  less  soluble  in  mercury  than  copper, 
ami  is  les-  affected  by  the  soluble  salts  above- 
mentioned,  and  not  at  all  by  oxygen.  The  effect  of 
silver-plating  on  the  absorption  oi  mercury  by  the 
copper  plate  is  to  restrain  it  at  first,  since  the  mer- 
cury has  to  diffuse  the  silver;  eventually,  however. 
the  amount  absoi  bed  is  approximately  the  same. 

From  a  physical  standpoint  the  temperature  oi 
amalgamation  does  not  matter  as  long  as  it  remains 
constant.  A  disturbance  of  plate  equilibrium  arising 
from  changing  temperature  is  detrimental,  since  in 
such  a  case,  the  thickness  oi  the  meicury  film,  as 
well  as  the  absoi  ption  oi  mercurj  by  any  other  metal, 
changes;  and  the  millman  then  has  to  deal  with 
varying  conditions.  Where  chemical  action  isnegli- 
gible,  it  might  be  advisable  to  conduct  amalgamation 
at  higher  (but  constant)  temperature-,  since  the 
wetting  of  the  gold  particles  by  mercury  is  slightly 
facilitated  with  a  rise  of  temperature;  but  a 
comparatively  low  one  i-  better  where  the  influence 
of  soluble  salts  in  the  ore  has  to  be  considered."- 
{ Minimi  and  Scientific  Press)  NewZi  aland  Building, 
Engineering 'and  Mining  Journal,  Jan.  28,  lyt'7,  p. 
118.     (W.  D.) 


To  Keep  Iron  from  Rusting.— "There  are  many 
causes  of  the  rusting  of  iron.  It  may  be  produced 
by  atmospheric  action  alone,  but  in  a  majority  of 
cases  galvanism  plays  a  large  part  in  the  destruction 

•of  the  metal.  Long  experience  has  shown  how 
rapidly  iron  nails  employed  in  fastening  -beet-  oi 
lead  and  coppei  upon  roofs  are  destroyed,  the  other, 
the  elect  o  negative  metal,  remaining  comparatively 
unaffected.  The  electrolyte,  or  exciting  fluid,  which 
by  actiny  on  the  iron  anil  not  on  the  other  metal,  or 
by  acting  moie  upon  the  former  than  upon  the  latter, 
causes  the  electric  current,  is  either  actual  water 
from  rain  or  snow  or  the  water  vapor  always  present 
in  the  atmosphere.  The  decomposition  of  the  water 
causes  the  liberation  of  oxygen  at  the  positive  pole, 
which  is  the  iron,  and  this  nascent  oxygen  rapidly 
combines  w  th  the  iron.  Now.  it  is  claimed  that  red 
lead  is  an  excellent  material  for  protecting  iron  from 
rust  and  electrical  action.  Unfortunately,  however, 
red  lean    -  more  electro-negative  to  iron  than   either 


copper  or  lead.  Hence,  mould  moisture  bj  anj 
chance  get  between  the  red  lead  and    the   irop,   the 

destruction  bj  rust  is  n >  rapid  than   when    iron  i- 

in  contacl  withcopperor  lead.  This  electrochemi- 
cal action  is  at  tie-  .nee  time  strengthened  by  the 
purely  chemical  action  between  the  red  lead  ami  the 
carbonic  acid  always  present    in   the  air,    an   action 

which  converts  the  red  lead  mi' rase,  whereby  an 

additional  quantity  of  nascent  oxygen  i-  Bet   i! 

rust  the  iron.     It  i-  also  highlj    probable   that    the 

carl ic  acid  has  an   independent    action    upon    the 

i thereby    much    facilitating   it-  oxidation.      It 

iini-i  not  be  forgotten  that  every  porous   place  ami 

still  more  every  crack  in  tie-  paint  b.  c. 

later  an  em  ranee  for  water  ami   cai  bonii 

oil  varnish  i-  bj  fai  i  he  best  protect  ion  for  iron, 
but  it  must,  of  course,  be  properly  used.      Not   only 

must  the  iron  be  scrupulously,  practically,  and 
chemically  ch-an  and  dry  w  lien  the  varnish  i-  applied, 
but  the  covering  must  be  without  a  flaw,  varnish 
will  not  adhere  to  greasy,  rusty,  or  wet  iron,  and 
the  contraction  of  the  varnish  on  drying  will  cause 
minute  cracks  at  such  places  and  the  iron-destroying 
gases  will  find  their  way  through  these  cracks  and 
gel  bet  ween  the  iron  and  the  non-adherent  varnbh. 
Again,  the  varnish  must  be  thoroughly  dry  before 
the  iron  i-  exposed  to  the  weather.  The  varnish  may 
be  coloured  if  the  colour  doe-  not  interfere  w  ith  the 
strength,  continuity,  and  elasticity  of  the  protecting 
skin,  but  i-  best  dispensed  with."  (Architectural 
Art)  Mining  and  Scientific  Press,  April  13,  1907. 
\\.  D.) 


Selected  Transvaal  Patent  Applications. 

Relating  to  Chemistry,  Metallubgy  anu 
Mining. 


Compiled  by  C.  H.  M.  KlSCH,    F.M.<  hart.In-t.l'.  A 
(London),  Johannesburg  (Member). 


(N.B.—In  tins  list  (P)  means  provisional  sjn 
tion,   and   (C)   complete   specification.      The   numbe- 
s  that  of  the  specification,  the  name  that  oj  th 
applicant,  and  the  date  that  oj  filing.) 

i  265/07.  J.  McConnochie.  Improvement- in 
apparatus  for  concentrating  diamondiferous  or  metal- 
liferous material.     26.6.07. 

(P.)  266/07.  G.  A.  Sheeley.  Improvements  in 
prospecting  drills.     26.6.07. 

P.)  267/07.  A.  M.  Day.  Improvements  tn 
mean-  for  distributing  pulp  in  cyanide  tanks  and  the 
like.     27.6.07.  ,      , 

|.  268/07.  A.  C.  Whitehead.  Improvements 
in  machines  for  washing  and  concentrating  alluvial 
and  other  diamondiferous  material.     27.6.07. 

,l>  |      269  07.       A.    D     Wilson.       An    impi 
method  of  separating  under  water  pressure  precious 
mineral-,  metals  and   other  substances   from   lightei 
materials  or  soil-.     27.6.07. 

270/07.      W.    Charles   (1),     V-    Lumley 
Improvement-  in  means  for  preventing  overwinding. 

27.6.07. 

P.)  271/07.  C.  H.  N.  Williams.  Improvements 
in  the  treatment  of  copper  ores.     27.6.07. 

(P.)  272/07.  A.  Harvey.  An  improved  gold  and 
diamond  saving  machine.     27.6.07. 

(P.)    273/07.     J    s.  Walker  (1  .  T.  A.  Walk. 
E.  R.  Walker  (3.i.     Improvements  in  appliam 
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steadying,  controlling  or  buffering  valves  of  air 
engines  or  other  mechanism  liable  10  sudden  delete- 
rious shocks.     28.6.1  7 

J.  Ashworth.     Improvements  in  lift 

pumps.     2$  6  "7. 

II.  Bell  (1),  .1.  Bell  (2  .  II.  Airth  (3). 
i  rock  drill.     28  6.07. 

I  276/07.  E.  S.  <■.  Rees.  Improvements  in 
rotary  condensers  and  in  condensing  steam  turbines. 
28     L»7. 

i  277  07.  H.  s.  Rankin.  Improvements  in 
valves,     28.6.07. 

i  27*  "7.  H.  Berrenschmidt.  Improvements 
in  or  relating  to  the  extraction  of  metals  ami  metal- 
loids from  their  ores  or  compounds.     28.6.07. 

07.    C.  II.  Haeseler  I L),  A.  II.  Taylor  (2). 
Improvements  in  portable  i > 1 1 > ■  1 1 1 1 l .- 1 1  i < •  motors.  29.6.07. 

i  280/07.  i  •  H.  Haeseler.  Pneumatic  tool. 
29.6.07. 

P.  281  "7.  J.  van  Waart.  A  device  or  con 
struction  o>  create  perpetual  motion  by  force  oi 
gravitation  or  by  magnetism  or  by  both  combined. 
29.6.07. 

1'  282  "7.  D.  Mills  I),  A.  J.  Irvine  (2).  Im- 
provements in  or  appertaining  to  steam  boiler 
furnaces.     1.7.07. 

II  283/07.  B.  (1.  Richter.  Hand  cultivator. 
5.7.07. 

i  284/07.  A.O.Tate.  Apparatus  for  treating 
liquids  electrolytically.     ."».7.<>7. 

(P.  285/07.  A.  J.  Arbuckle(l),  A.  Osborne  (2). 
Improvements  relating  to  the  generation  of  steam  for 
working  rock  drilling  machines,  engines,  pumps  and 
the  like  in  a  mine  and  apparatus  therefor.     5.7.07. 

i  286/07.  C.  A.  Parsons.  Improvements  in 
and  relating  to  blading  for  turbines,  compressors  and 
the  like.     5.7-07. 

(P.      287/07.      J.    Temple.      A   new   or  improved 
ing  frame  or  like  calculating  device.     6.7.07. 

(P.)  288/07.  W.  E.  Bleloch.  Improvements  in 
means  for  recovering  diamonds  or  other  precious 
>it i m •  ~  or  gold  in-  other  metal-  from  loose  matter. 
6.7.07. 

(P.)    289/07.     T.  R.  Lewis.     A  gauge  for  holding 
ires  of  a  fence  in  position  while  inserting  plain 
win-  picket  whicb  has  to  he  twisted  up.     s.7.'»7. 

P.)  290  ht.  .  K.  E.  Fawns  (1),  G.  Kermode  (2), 
It.  .1.  Dickie  3),  J.  II.  Brown  (4).  Improvements  in 
coin-freed  machines  for  vending  postage  stamps, 
tickets  and  the  like.     8.7.07. 

P.]      291/07.      R.    B.    Ballantine.      An   improved 
-and  apparatus  for  rock  boring  or  drilling  in 
mine-  and  the  like.     9.7.07. 

(C.)  292/07.  J.  Fuchs.  An  automatic  conveyance 
for  returning  the  balls  used  in  playing  the  game  of 
billiards  or  similar  games  that  may  be  played  on  a 
billiard  table  having  pockets  for  the  reception  of  such 
balls  as  are  driven  oil  the  table  in  play  by  the  striker 
to  the  strikers  or  baulk  end  of  the  table.     10.7.07. 

(('.i  293/07.  R  Pickaid.  An  improved  taximeter 
for  ca  bs.     12.7.07. 

ii'.i  -J'.U  07.  II.  J.  Rabone.  Improvements  in 
flexible  steel  or  metal  measui ing  tapes.     12.7.07. 

I  -j'.io  «>7.  A.  Have-.  Improvements  in  or 
relating  to  the  manufacture  or  treatment  of  iron  or 
steel.     12.7.07. 

i  I  296  07.  J.  B.  Moyel  i  I  i,  II.  Bouvier  (2). 
Improvements  in  automatic  couplings  for  railway 
wagons  and  the  like.      12.7.07. 

(i '.i  297/07.  A.  II.  Gibson.  Improvements  in 
and  relating  to  percussive  machine-  operated  by 
reciprocating  fluid  columns  such  a-  electro-pneumatic 
track  channellers.     1±7.07. 
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Members  ami  Associates  arc  requested  to  notify  the 
Secretary  immediately  of  ami  change  in  address, 
otherwise  it  is  impossible  to  guarantee  thr  delivery  of 
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Axels.  'I'..  It,  Johannesburg;  French  Rand  G.  M. 

Co..  Ltd.,  I'.  ().  Box  25,  Luipaardsvlei. 
Ai'kin.  A.  .1.  1!.,  l/o  Johannesburg;  Golden  Horse- 
shoe   Syndicate,    Ltd.,    Stevnsdorp.    via     P.    O. 

Oshoek. 
Bagshaw,  J.   V..  In  Roodepoort;  Magnesite  Mines 

of  S.A.,  Ltd.,  Malelane,  Transvaal. 
Bawden,   F.    A.,   it,   Krugersdorp;    Knights  Deep,. 

Ltd..  P.  O.  Box  143,  Germiston. 
Carter,  J.   W.,  l/o  Germiston;   P.   0.    Box   1132, 

Johannesburg. 
Davidsox,  .1.  L..  l/o  Battlefields  ;  Eiffel  Blue  Mine, 

Gatooma  Siding,  Rhodesia. 
DOUGLASS,    Loss    E.,    l/o    .Mexico:     P.    0.    Box     1, 

Crafton,  Pa.,  U.S.A. 
Eaton,  J.    M.,  l/o  Hanover  Mine;  Mandora  Mine, 

72  Mile  Peg,  Lomagundi  Railway,  Rhodesia. 
Evans,  A.  C,  l/o  Belingwe;  Theta  Mine,  Queque, 

Rhodesia. 
GAZZAM,  J.  I'.,  l/o  Nevada  :  514,  Security  Building, 

St.  Louis.  Mo.,  U.S.A. 
Haugh,  H.,  l/o  Bembesi ;  Ophir   Mine,  Essexvale, 

Rhodesia. 
JENKINS,   C.    15.,   l/o   Lucknow:    "  Elonera,"  Chats- 
wood,  North  Sydney,  New  South  Wales. 
Kik.xs,  C.,   l/o  Rhodesia  ;  Sartedamsdassering  45a, 

(  iopenbagen  N.,  Denmark. 
LEYSON,  W..  l/o  Springs  ;  P.  O.  Box  71,  Boksburg. 
Lloyd,  W.  D'Arcy,  l/o  Johannesburg  ;  Cason  G.  M. 

Co.,  Ltd.,  P.  O.  Box  94,  East  Land. 
Manx.    W.    SEWARD,    l/o   St.    Louis;    Boston    and 

Oaxaca  Mining  Co.,  Oa.xaca,  Mex  co. 
MlLLROY,  A.  T.,  l/o  Liverpool ;  c/o  Lyman  Sons  and 

Co.,  St.  Paul  Street,  Montreal,  Canada. 
MOSHER,    W.    G.,   l/o    Salvador:     2818,     Baltimore 

Avenue.  Kansas  City,  Mo.,  U.S.A. 
Pun, i, irs.  .1.  M.,  l/o  Lydenburg;  Clewer  Mine,  P.  O. 

Box  70,  Pilgrims  Rest. 
RICHARDSON,      I!.,     l/o     Eureka:     c/o     Mr.     Tiros. 

Andrews,  Private  Bag,  Barberton. 
ROBERTSON,  It.  II.,  l/o  Germiston  ;  New  Jersey  Zinc 

Mines.  Franklin  Furnace,  New  Jersey,  U.S.A. 
RUSSELL,  Wm.,  l/o  Krugersdorp;  Simmer  and  Jack 

Proprietary     Mines,'    Ltd.,     P.     O.     Box    192, 

( lermiston. 
Smith,  It.,  l/o  Lomagundi;  r/n  Mr.  Hardy,  Umswe- 

zwe,  Rhodesia. 
SORENSEN,  S.  S.,  l/o  Utah  :  Steptoe  Valley  Smelting 

and   Mining  Co:,   McGill,    White  Pine  County, 

Nevada.   U.S.A. 

SURMON,  C.  B.,  to  Glen  Deep,  Ltd.,  P.  O.  Box  184, 

( rermiston. 
TENNANT,  V.,  to  Glencairn  G.   M.  Co.,  Ltd.,  P.  0. 

191,  <  lermiston. 
TURVEY,    W.    E.,    l/o   Jupiter;    Simmer  and    dark 

Proprietary    Mines,    Ltd.,     P.     O.     Box     192, 

( lermiston. 
Webb,  II.  H. ,  l/o  Johannesburg  ;  Consolidated  Gold 

Fields  of  S.A.,  Ltd.,  8,  Old  Jewry,  London,  E.C. 
Wilmoth,  L.  J.,  l/o  Krugersdorp;  Simmer  and  Jack 

Proprietary     Mines,'    Ltd.,      P.    O.    Box     102, 

Germiston. 


THE       JOURNAL 

■  •I     i  in 


(thonical.  JRrtdhtrgtcaJ  anh  Alining  Sorictg 


of   South    Ai 


'J'/,,  Society,  as  a  body,  is  not  visible  for  tin  statements  and  opinions  adrai 

Reproduction  from  this  Journal  is  only  allowed  icithfull  aclcm 

AUGUST,    1907. 


Vol.   VIM. 


Proceeding's 

AT 

Ordinary   General  Meeting, 
August    17,    1907. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Chamber  of  Mines,  on  Saturday, 
August  17th,   Prof.  J.   Yates  (President),  in  the 

dr.     There  were  also  present  : — - 

38  Members :  Messrs.  T.  L.  Carter.  F. 
Alexander,  R.  0.  Bevington,  W.  1!.  Dowling, 
K.  L-.  Graham,  A.  Heymann,  A.  McA.  Johnston, 
A.  Richardson,  Prof.  G.  H.Stanley,  I!  A.  White, 
Prof.  -I.  A.   Wilkinson,  W.    Beaver,  G.  Bernfeld, 

E.  II.  Croghan,  X.  M.  Galbraith,  G.  '■ Iwin, 

.1.  Gray,  F.  <;.  Guthrie,  W.  H.  Jollyman,  J.  A. 
Jones,  -I.  Kennedy,  C.  B.  Kingston,  A.  Kress- 
mann.  J.  Lea.  C  W.  Lee.  1  >.  McKerrell,  (J. 
Mehill.  .1.  T.  Milligan,  P.  T.  Morrisby,  I  >.  J. 
Pepler,  0.  D.  Ross,  W.  Sharp,  EL  Taylor,  J.  A. 
Taylor,  W.  Taylor,  J.  P.  Ward  and  F.  W.  Watson. 

E  Associates  and  Student  :  Messrs.  J.  H. 
Harris,  1!.  W.  Leng,  R.  Lindsay,  C.  A.  Robinson, 
C.  Toombs,  W.  Waters,  L.  J.  Wilmoth  and  J. 
Ennes. 

12  Visitors  and  Fred.  Rowland,  Secretary. 

The  minutes  of  the  previous  monthly  meeting, 
as  published  in  the  Journal,  were  corffirmed. 

New  Members. 
Messrs.  Gray  and  Croghan  were  elected 
scrutineers,  and  after  their  scrutiny  of  the  Fallot 
papers,  the  President  announced  that  all  the 
candidates  for  membership  had  been  duly  elected, 
as  follows  : — 

Ballantine,  Rollo  Bowman,  ll  and  12,  Steytlers 

Buildings,     1'.    <>.    Box     1136,     Johannesburg. 

Civil  Engineer. 
Evans,  A.  YV.,  French  Rand  G.  M.  Co.,  Ltd.,  P.  <» 

Box  -25,   Luipaardsvlei.     Assistant  Surveyor. 
Metcalf,     Joseph     Ernest,     P.    <>.     Box    209, 

Germiston.     Chemist. 
"Wight,    A..    Randfontein  Estates  and  G.   M.   Co., 

Ltd.,  P.  O.  Box  2,  Randfontein. 


The  Secretary  announced  thai  His  I 
the   High  <  Jommissioner  had  been  pli 
•'!'•  the  Hon.  Presidency  of  the  ft 
that   the   ( louncil   bad  also  elected  the  foil 
new     Hon.     Vice-Presidents:     Mr.    d< 
(Minister  of  Mines),    Mr.    Reyersbach 
of  the  Chamber  of  Mine.-)  and  Mi  Albu. 

The  following  gentlemen   had    been  admitted 
Associates  by  the  Council  since  the  la  I  _ 
nil  eting. 

Brown,  Willi  \m  Waugh,  Mysore  G  M.  Co.,  Ltd., 

Marikuppam,  Mysore  State,  Smith  India.    Chief 

Reduction  <  Uticei . 
Gerardy,  Baron  George,  Geldenhuis  Deep,  Li 

( leveland. 
Maxwell,  Robert  Kerr,  c/o  Mr.  J.   Hidd 

P.  0.  Box  140,  Fordsburg.     Chemist. 
Newland,   Noel   Nelson,    Robinson  Deep  G.  M. 

Co.,     Ltd.,     P.    o.     Box     1488,    Johannesburg. 

( Jyanider. 
Rhodes,  »  Jlarence  Edgar,  El  <  »n.  Mining  and  R.R. 

Co.,  Ltd.,  El  Oro,  Mexico.     Cyanide  Managi 
Thomas,  William,  <  Ihampion  Reef  G.  M.  Co.,  Ltd., 

Mysore  State,  South   India.     Assistant  Cvai 

Chemist. 

IYIr.  McArthur  Johnston:     1  beg  to  pr< 
a  very  heart)-  vote  of  thanks  to  Mr.  Rowland  for 
the  excellent  index  which  accompanied  the  last 
issue  of  the  Journal. 

The   President  :     I  am  sure  we  are  all  in 
sympathy  with  the  motion.      It  is  only  when 
comes    to   arrange   an    index    oneself    that     we 
realise  the  amount  of  work  it  entails. 

Patents  Proclamation  Amendment  Bill. 

The     President:       The    proposed     Pal 
Proclamation  Amendment  Bill  has  aln 
brought  to  your  notice.      You  remember  that  the 
Government  some  time  back  appointed  a  Com 
mission  to  investigate  the  system  of  administration 
of  the  Patents  Office  and  other  matter.-  pertaining 
to  patents  and  designs.     The  Commission  took 
evidence  and   its  Report   has  just   been    issued. 
May  I  place  a  few  of  their  conclusions  before  you: 
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In  the  interest  alike  of  inventors  and  of  the 

public  it  is  undesirable  to  restrict  the  grounds  on 
which  oppositions  may  now  be  entered  to  an 
application  for  a  patent. 

As  stated  in  the  Public  Service  Commission, 
the  principle  of  having  a  trained  officer  to  deal 
with  such  oppositions  in  the  first  instance  is  a 
sound  one. 

There  is  not  sufficient  work  arising  in  the 
Transvaal  Patent  Office  as  at  present  constituted 
to  keep  an  officer  fully  occupied  on  his  present 
work  only. 

<</)  It  is  highly  desirable  that  there  should  be 
uniformity  of  Patent  Law  throughout  South 
Africa,  and  if  that  were  achieved  circumstances 
•would  warrant  the  appointment  of  a  Commissioner 
of  high  scientific  and  legal  attainments  to  carry 
out  for  South  Africa  the  functions  at  present 
performed  by  the  Commissioner  in  the  Transvaal. 
(e)  The  abolition  of  the  office  of  the  Commis- 
sioner of  Patents  with  his  present  duties  and 
•qualifications  would  be  a  retrograde  step  from 
the  point  of  view  of  the  public  and  inventors 
alike  :  if,  therefore,  the  above  proposal  (d)  is 
absolutely  impracticable,  it  is  desirable  that  the 
Commissioner  of  Patents  in  the  Transvaal  should 
also  be  available  as  legal  adviser  to  the  Attorney 
General. 

(/)  If  neither  of  the  two  previous  proposals 
iih  and  (' )  are  possible,  patent  oppositions' in  the 
Transvaal  should  be  heard  in  the  first  instance  by 
a  Judge  of  the  Supreme  Court,  subject  to  an 
appeal  to  the  full  Court. 

< ;/)  In  that  event  the  officer  in  charge  of  the 
Patent  Office  should  be  confined  to  administrative 
duties.  He  should,  however,  still  be  a  gentleman 
with  legal  training,  and  the  office  should  remain, 
as  at  present,  a  separate  department. 

You  will  gather  from  the  above  that  the  Com- 
mission, with  the  exception  of  Mr.  Juta,  advocates, 
and  I  am  justified  in  saying,  strongly  advocates,  the 
retention  of  a  Commissioner  of  high  scientific  and 
legal  attainments,  but  in  the  face  of  this  finding, 
and  in  opposition  to  the  unanimous  opinion  of 
•Scientific  Societies  in  Johannesburg,  the  Govern- 
ment has  introduced,  and  yesterday  finally 
passed,  a  Bill  providing  for  the  withdrawal  of  the 
judicial  functions  of  the  Commissioner  of  Patents, 
thus  lowering  this  official's  status,  and  trans- 
ferring the  judicial  functions  to  a  Judge  of  the 
"  expensive  "  Supreme  Court. 

The  Attorney-General  assured  the  Legislative 
Council  on  Thursday  that  the  Government  had 
acted  largely  on  the  advice  of  Mr.  Bucknill,  the 
late  Commissioner  of  Patents,  but  why  they 
.should  ignore  the  finding  of  the  Commission 
specially  appointed  to  investigate  the  subject  is 
difficult  to  understand  ;  there  would  appear  to  be 
a  direct  saving,  by  the  new  arrangement,  of  about 


£1,000  per  annum  in  the  department,  but  as  a 
debit  against  this  we  have,  in  the  opinion  of  many 
competent  to  judge,  such  additional  trouble  and 
expense  thrown  upon  inventors  as  will  deter  many 
from  coming  forward,  and  this  will  lead  to  a  loss 
of  revenue,  both  directly  and  indirectly,  altogether 
out  of  proportion  to  the  direct  saving  mentioned. 
And  this  is  quite  apart  from  the  question  of  the 
advisability  of  having  a  really  highly  trained 
technical  man  to  deal  with  opposition  in  the  first 
instance,  a  point  emphasised  by  the  Commission. 
There  is,  however,  some  satisfaction  to  be 
derived  from  the  Attorney-General's  statement  to 
the  effect  that  the  Government  propose  to  deal 
more  fully  with  the  whole  subject  of  designs, 
trade  marks  and  patents  next  year,  and  that  it 
hopes  to  come  to  some  arrangement  with  the 
other  South  African  Colonies  regarding  these 
matters,  and  realises  that,  in  the  event  of  such  an 
arrangement  being  arrived  at,  it  might  be  advisable 
to  have  one  man  in  charge ;  we  are  also  given  to 
understand  that  the  present  legislation  is  merely 
temporary. 

We  lodged  an  objection  to  the  proposed  Bill 
some  weeks  back,  but  without  avail,  and  this  week, 
in  conjunction  with  the  South  African  Association 
of  Engineers  and  the  Institute  of  Mechanical 
Engineers,  we  wired  a  request  that  the  Govern- 
ment should  receive  a  deputation  from  the 
Societies  concerned,  before  finally  passing  the  Bill. 
No  heed  was  paid  to  our  request,  .but  we  are 
indebted  to  several  of  the  Honourable  Members 
of  the  Legislative  Council  for  taking  the  matter 
up  and  for  assisting  us  in  our  endeavours  to 
prevent,  what  we  believe  to  be,  retrogressive  and 
injudicious  legislation. 

We  take  very  strong  exception  to  the  opinion 
of  one  of  the  Hon.  Members  of  the  Council 
that  the  views  of  the  Scientific  Societies  of  this 
Colony  should  not  be  considered  in  such  matters. 
Our  member  and  the  members  of  the  sister 
Societies  are  pre-eminently  the  men  who  have  to 
deal  with  inventions  and  patents,  and  their  views 
are  therefore  entitled  to  respect,  a  respect  which 
has  hitherto  not  been  denied  them.  If  the 
Government  will  not  accept  the  advice  of  its  own 
Commission,  and  that  of  men  whose  business  it  is 
to  deal  with  patent  matters,  whose  advice  will  it 
accept,  and  by  whom  will  it  be  guided  1 

The  Bill  being  finally  passed  we  can  only  hope 
that  next  year  will  bring  forth  legislation  of  a 
more  satisfactory  nature. 

Mr.  Fred.  Rowland:  I  am  requested  to  express 
the  regret  for  the  absence  to-night  of  representa- 
tives of  the  S.  A.  Association  of  Engineers, 
who,  owiDg  to  various  unforeseen  circumstances 
are  unable  to  be  present.  I  am,  however, 
authorised  to  state  that  they  are  in  entire  agree- 
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incut  with  the  action  we  have  taken  in  this 
matter  in  protesting  so  emphatically  at  the  action 
of  the  Government  in  ignoring  the  recommenda 
tiona  of  their  own  Commission  and  in  hurrying 
through  Parliament  a  Kill  which  will  tend  to 
increase  the  cost,  despite  the  statements  of  the 
Attorney  General  and  Mx.  Juta  to  the  contrary, 
of  patenting  inventions,  should  there  be  any 
opposition,  in  this  ( lolony. 

In  onlcr  to  show  you  how  hurriedly  this  matter 
has  been  dealt  with,  1  beg  to  submit  the  following 
tacts.  You  will  remember  that  at  our  June 
meeting,  utter  certain  information  came  to  our 
knowledge,  a  resolution  expressing  the  views  of 
the  Society  was  passed.  The  resolution  was 
forwarded  to  the  Attorney-General  and  also  to  a 
number  of  membersofthe  Legislature  on  the  19th 
of  •  I  une,  and  on  the  27th  June  a  reply  was 
received  from  the  Attorney-General  acknowledg- 
ing its  receipt  and  referring  us  to  the  reply  given 
to  Dr.  Macaulay  on  the  25th  .Tune,  which  - 
that  the  matter  was  receiving  the  careful  con- 
sideration of  the  Government.  We  heard  nothing 
further  from  the  Government  on  the  subject,  and 
is  we  had  no  idea  of  their  intentions,  it  was  not 
possible   for  us  to  make  any  further  repr<  - 

On  the  2nd  August  the  Attorn 
stated  in  the  Assembly  that  on  the  6th  inst.  he 
would  ask  for  leave  to  introduce  the  amending 
hill.  The  Government  Notice,  Xo.  866,  accom- 
panying the  Bill  emanated  from  the  Prime 
Minister's  office,  and  is  dated  the  2nd  inst. 

The  Pill  was  published  in  an  Extraordinary 
lenient  to  tin  Government  Gazette  on  the 
3rd  inst.  (Saturday).  Monday  was  a  Public 
Holiday  and  even  had  we  known  of  its  existence 
it  was  practically  impossible  for  us  to  have 
obtained  a  copy  before  the  6th  inst.  I  might 
here  mention,  that  it  was  only  after  the  applica- 
tion by  Mr.  Chaplin,  on  the  11th  July,  that  the 
Report  of  the  Patents  Office  Administration 
Committee  was  laid  on  the  table  of  the  House  on 
the  16th  July.  Even  at  this  date  the  authi 
<  Government  issue  of  the  Report  will  not  be  avail- 
able for  the  public,  so  I  am  informed,  for  about 
another  fortnight,  although  extracts  have  been 
published  in  the  local  press.  The  second  reading 
of  the  Bill  was  carried  after  a  protest  had  been 
made  by  Mr.  Chaplin,  who,  I  understand,  acted 
in  consultation  with  Dr.  Macaulay  in  the  matter, 
on  the  12th  inst..  and  the  third  reading  on  the 
13th  inst.  The  Bill  went  to  the  Upper  House  on 
the  14th  inst.  and  was  finally  passed,  as  you  have 
seen,  on  the  15th  inst..  altogether  fairly  rapid 
progress.  The  Attorney-General  complains  of  our 
action  in  telegraphing  to  members  of  the  Council 
and  states  that  we  should  have  written  or  con- 
sulted members  on  the  subject.  I  might  mention 
here  that  our  wire  was  not  the  cause  (as  the  Hon. 


Mr.  van  der  tferwe    l  ,,,  the 

Upper  House  being  wasted  for  a  whole  day.     A. 

the   result  of  our  resolution   |   mav  inform  you 

I     'I  ll"!l.  \|e I 

thoroughly  into    the  in  lite,-,    and  |{   was 

not  reported,   the  Bubje  roughly 

debated  in  the  <  iouncil,  and  the  we  bad 

I    brought    well    before   the   notice   of   the 
rnment.     Your  thai  the  Bona, 

W.  Dalrymple,  W.  A.  Martin.  T.  .\.   R   Purchas 
and  lb  Feetham,  for  the  verythorougb  manner  in 

which  the  matter  was  dealt  with.  ,t~  also  to  the 
Hon.  .Mr.  Robertson  for  his  reply  to  Mr.  van 
der  Merwe.  !  need  hardly  say  that  it  is  a  very 
difficult  matter  to  obtain  a  repri  sent  iti 
of  the  ( louncils  of  the  several  Societi< 
notice,  members  of  which  are  busy  men  and 
situated     all    along    the     ];  h  it  '  there 

ample  time  between    the   end   of   June    and   the 

-  ning  of  August  for  • 
have  asked  and  received  the  opinions  of  all 
those  interested  in  this  Bill,  as  used  to  be  done 
in  the  past.  There  has  really  been  no  time 
in  this  instance  for  our  having  an  opportu 
nityof  going  into  the  Bill  and  making  further 
representations  to  the  Government. 

The  Attorney-Genera]  has  been  advised  that 
the  compilation  of  an  Index  of  Transvaal  Patents 
would  cost  £10,000.  He  also  states  that  the 
number  of  patents  applied  for  annually  is  very 
.small.    If  the  latter  statemenl  ■:,  the  cost 

of  this  index  seems  enormous.  The  Hon.  Mr. 
Wolmarans  lightly  mentioned  that  we  objected  t  ■ 
the  Bill  on  the  grounds  of  the  increased  cost,  but 
he  is  further  reported  to  have  said,  we  should 
pay  the  increased  cost,  a  statement  which  will  not 
appear  encouraging  to  the  inventor,  who, 
rule,  is  only  able  at  present  to  pay  the  existing 
charges  with  an  effort.     After  our<  if  13 

long  years,  during  which  period  the  press  of  this 
city  have  given  much  publicity  to  our  work,  we 
find  an   Hon.    Member  unaware  of  this    S 

ice.      I     have     taken     the    opportunit 
enlightening  him  on  this  -  ,nd   I   am  sure 

you  will  endorse  the  cordial  invitation,  which  I 
have  sent  to  him  to  attend  our  meeti:  | 

Mr.  A.  C.  Whittome  (Past   Pi  the 

Institute    of    Mechanical     Eng 
me   great  pleasure  on   behalf  ot    the  Transvaal 
Institute  of  Mechanical  Engii  ipport  the 

is    protest    you    are    making   against    the 
action    of    the   Government.      I    think  the   Hon. 
Member   of    the   Legislative    Council   who 
unaware  of  the  existence  of  ti.      :  it  to 

be  placed  in  our  museum  as  one  of  the  curiosities 
of  the  Transvaal.  He  must  be  the  only  public 
man  in  the  country  who  is  unaware  of  it.  To- 
gether   with   your    Association,     the    Transvaal 
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Mechanical  Engineers,   to    which   I 

have  the  honour  to  belong,  ha-  done  its  best   to 

3  Bill  being  hurriedly  passed  through 

all  its  stages  in»  both  Bouses  of  Parliament.     As 

you  know,  we  made  a  great  effort  at  the  time  the 
Commission  on  Patent  Office  Administration  was 
sitting.  We  laid  our  view  -  before  the  Commission 
and   pointed   out    that    so   far    from  taking  any 

grade  step,  the  Government  should  pr<  . 
that  they  should  give  us  more  than  we  had  had  in 
the  past,  and  all  th.it  we  are  entitled  to  from  our 
representative  character.  The  Hon.  the  Attorney- 
General  stated  in  his  remarks  the  other  day  that 
there  was  n<>t  a  single  individual,  who  could  say 
that  he  had  been  treated  with  scant  courtesj  or 
."ration.  I  almost  think  that  in  saying  this 
the  Hon.  gentleman  was  playing  with  words. 
Surely  the  Councils  "f  the  three  big  Associations 
representing  over  1,700  technical  men  of 
the  Rand,  surely,  they  have  not  only  been  treated 
with  scant  consideration  but  practically  with  no 
consideration  at  all.  It  may  be  perfectly  correct 
that  individual  men  have  received  every  consider- 
ation, but  certainly  the  interested  parties  on  the 
inventor's  side  have  received  practically  nothing 
at  the  hands  of  the  Hon.  the  Attorney-General  or 
the  Government.  It  appears  that  the  inventor  is 
always  to  be  the  man  who  receives  last  and  least 
consideration.  Those  of  us  who  have  had  any- 
thing to  do  with  opposed  applications  for  patents 
know  that  even  since  the  war  the  cost  of  opposi- 
tion is  tremendous.  l.'nder  the  new  regulation 
the  opposition  is  to  be  heard  before  the  Supreme 
Court,  and  the  cost  will  be  very  considerably 
increased.      Some  gentlemen  have  gone  so  far  as 

;.  that  the  cost  will  be  ten  times  the  amount 
it  used  to  be;  this  is  probably  too  high  an 
estimate,  but  it  will  certainly  be  100  per  cent, 
higher.  Yet  these  inventors  are  the  men  who  are 
helping  to  build  up  the  industries  of  the  Colonies. 
It  was  pointed  out  in  the  evidence  before  the 
Commission  that  a  saving  of  10d.  per  ton  by 
improved  methods  in  the  gold  mining  industry 
alone  meant  about  £62,000  to  the  Government  per 
annum  in  profits  tax,  yet  for  a  paltry  <£i,000  a 
year  they  have  handicapped  the  men  who  have 
saved,  many  times  over,  that  gain.  I  hope  this 
Association  will,  and  I  am  sure  my  own  Associa- 
tion will,  continue  their  efforts  to  get  this  ridicu- 
lous  lull  withdrawn  from  the  statutes  of  the 
country.  We  are  told  apparently  as  a  last  thought 
of  the  Hon.  the  Attorney-(ieneral,  that  it  is  only 
a  temporary  measure.  Possibly  they  have  some- 
thing in  reserve  for  next  year  which  will  be  even 
worse  than  this,  but  I  hope  that  the  whole  of  the 
Scientific  Associations  of  the  Transvaal  will  con- 
tinue their  efforts  and  see  that  this  time  next  year, 
if  possible,  Ave  get  not  only  what  we  had  before 
but  something  better. 


The  President  :  There  the  matter  stands, 
and  the  only  satisfactory  feature  about  it  is  the 
possibility  of  things  being  put  right  next  year. 

I  luring  the  week  1  have  received  a  letter  from 
one  of  our  Past-Presidents,  Mr.  Crosse,  who  is- 
at  present  at  Frankfurt,  Pilgrim's  Rest,  and  who 

__  sts  that  part  of  it  may  interest  you,  so  1 
will  read  it. 


ASSISTING    THE    SOLUTION    OF 

cold)    IX    THE    CYANIDE    PROCESS   BY 

COMPRESSED  A  lit. 


By  Andrew  F.  Crosse  (Member). 


"  For  many  years  I  have  been  impressed  with 
the  idea  of  using  compressed  air,  produced  by  a 
"  trompe,"  for  assisting  in  the  solution  of  gold 
in  the  cyanide  process.  Time  forbids  my  enter- 
ing into  a  description  of  the  "  trompe,"  but  I 
believe  that  a  "trompe"  was  first  used  in  the 
Pyrenees,  during  the  middle  ages,  for  iron  smelt- 
ing. In  this  district  (Pilgrim's  Rest)  we  have 
abundance  of  water-power,  and  I  erected  a  small  i 
"trompe"  on  my  arrival  here  last  October. 

More  than  half  the  gold  here  is  contained 
in  the  slime,  so  that  a  high  extraction  from 
the  latter  is  absolutely  necessary.  You  are 
probably  acquainted  with  the  Pohle  pump, 
which  is  the  exact  opposite  of  the  "trompe," 
the  latter  being  an  arrangement  by  which  com- 
pressed air  is  formed,  by  being  sucked  down  by 
water  and  delivered  under  pressure,  whilst  the 
Pohle  pump  is  an  arrangement  by  which  water, . 
or  any  other  liquid,  can  be  lifted,  under  given 
conditions,  owing  to  the  reduction  of  its  specific 
gravity,  by  the  admixture  of  air.  I  make  use  of 
a  conical  vat.  with  a  vertical  pipe  in  the  centre 
of  the  same,  through  which  the  pulp  in  the  vat 
is  lifted  by  compressed  air,  supplied  by  the 
"trompe,"  2  ft.  above  the  surface  of  the  liquid;  it 
falls  over  into  an  outer  tube  and  is  discharged 
through  four  pipes,  having  their  orifices  tangenti- 
ally  arranged  so  as  to  force  the  pulp  into  a. 
circular  motion.  By  this  means  I  obtain  full 
aeration  and  very  rapid  circulation.  The  solu- 
tion of  the  gold  is  extremely  rapid,  and  there 
is  no  machinery  of  any  kind,  it  being  absolutely 
automatic. 

As  this  method  was  so  very  successful,  I  applied 
the  same  principle,  slightly  modified,  to  the  sand 
treatment.  The  sand  must  be  perfectly  clean  and 
free  from  slime,  such  as  is  obtained  from  theWilHey 
concentrator.  I  have  arranged  a  vat  from  which. 
the  solution  drains  off  into  an  air-lift  pump;  this- 
solution  is  circulated  through  the  sand.  After 
a  few  hours  the  sand  is  full  of  air  bubbles,  and. 
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a  rapid  circulation  of  the  liquid  is  maintained. 
These  air  bubbles  are  formed  owing  to  the 
cyanide  solution  being  surcharged  with  aii 
they  are  deposited  "ii  the  sand,  in  the  same  way 
that  a  piece  of  bread,  thrown  into  a  glass  of 
champagne,  is  coated  with  carbonic  acid  bubbles. 
1  have  obtained  92  per  cent,  extraction  of  the 
gold  b)  this  means  from  6 -2  dwt.  tailings  in  •_' I 
hours,  including  washing.  This  result  is,  I 
believe,  a  record.' 

The  President  said  they  were  all  pleased  to 
hear  from  Mr.  Crosse,  and  expressed  the  hope 
that  he  would  soon  contribute  a  paper  embodying 
his  experience  in  the  Pilgrim's  R\  si  district. 


NOTES  ON    THE    ESTIMATION  OF 
CAUSTIC  LIME. 


By  Edw.  H.  Crochax  (Member). 


I  must,  to  a  certain  extent,  ask  for  your  for- 
bearance for  introducing  this  subject.  You  well 
knowthat  the  changeswhich  occur  on  burning  ordi- 
nary limestone  are  such,  that  besides  water  and 
carbon  dioxide  being  driven  off,  ferrous  carbonate 
and  carbonate  of  manganese  become  ferric  oxide 
and  manganese  dioxide,  and  organic  matter  is 
burnt  or  at  least  decomposed,  leaving  a  small 
residue  of  carbon  :  also,  most  important  of  all, 
the  intermixed  silicates  are  attacked,  becoming  so 
basic  by  combination  with  lime  that  their 
become  soluble  in  hydrochloric  acid,  and  their 
silica,  on  treatment  with  hydrochloric  acid,  is 
partly  dissolved,  and  partly  separates  a-  meta- 
silicic  acid.  Intermingled  quartz  undergoes 
scarcely  any  change  in  lime  burning.  On  the 
other  hand,  if  this  quicklime  be  exposed  to  the 
action  of  the  air,  it  reverts,  gradually  absorbing 
first  water  and  then  carbonic  acid,  and  this  rever- 
sion will  be  rapid  or  slow,  according  to  the  state 
of  the  atmosphere.  Partly  in  consequence  of 
this,  it  has  always  been  and  may  possibly  -till  lie 
a  vexed  question,  as  to  what  is  the  best  method 
extant  for  estimating  the  uncombined  lime,  if  1 
may  so  call  it,  when  it  occurs  admixed  with  its 
compounds  and  other  constituent-.  In  the  title 
of  this  paper,  it  will  be  noted  that  the  phrase 
caustic  lime  is  employed.  I  adopt  this  expression 
in  preference  to  such  terms  as  "available  lime" 
or  "soluble  lime,"  for  in  my  opinion  it  seems 
a  closer  definition  of  this  uncombined  or  free 
lime. 

By  "available  lime  "  I  should  understand  not 
only  caustic  lime,  but  also  that  existing  as  car- 
bonate and  other  compounds,  which  would 
become   available,    as    we    understand  the    term 


here,  it  brought  under  suitable  conditions. 
( )n  tin'  other  hand,  "soluble  lime'  is  hardly 
a  technical  designation,  being  really  used  in  a 
popula  md  being  therefore  lax.     <  m  hi 

pressions  mighl  possibly  ime  ol 

our  members  and  discus 

Regarding    the    existing    methods    for   d< 
mining    caustic    lime,     I    am    not  t    anj 

special     literature    which     has    tended   to  prove 
or  disprove  their  accuracy.       A(    present   there 
-••mil         to         be       two        method-        in 
locally.       <  me     is    the    gra^  imel  ric     and     the 
Becond  is  the  volumetric  sugai   process.   Pr< 
to  the  appearance  of   Mr.  G.  \Y.  William-'  paper 
on  '"  Not-'-  on  Lime,  Clean-up,  etc'*  before  this 
Society,    in    which    he    recommended    the  Bugar 
method,  the  gravimetric  process  was  principally 
employed.        At    that    period    many    chemiste, 
myself  included,   were  very   sceptical    as  to  the 
quantitative  value  »f  the  sugar  procedure.     From 
my  experience  I  found  thai   the  gravimetric  pro- 
's usually  calculated,  always  yielded  results 
much    higher    than    those    given    by    the 
method.     Therefore,    with   a   view   of  tryii 
account  for  these  discrepancies,    I    carried  out  a 
of  analy-es    and    test-    on    certain    l»urnt 
linns   as   supplied  to  the  mines.     Time  did   not 
permit  me  to  go  into  all  the  detail  1   would  have 
i  d  to,  so  1  take  this  opportunity  of  submit 
ting  to  you  the  various  data  1   have  obtaini 
far. 

On  receipt  of  the  samples,  they  were  quickly 
crushed  and  passed  through  a  60  mesh  - 
An  average  portion  of  each  was  taken  and  trans- 
ferred to  a  small  glass  jar,  the  cover  of  which 
could  lie  screwed  down  tight  on  to  a  caoutchouc 
ring,  thereby  ensuring  complete  protection  from 
the  air.  Samples  of  burnt  limes  may  be  kept 
in  this  way  for  months  without  showing  any 
appreciable  deterioration.  In  all  9  burnt  limes 
were  completely  analysed,  namely,  s  white  I 
Nos.  1  to  8  inclusive,  and  one  so  called  "blue 
lime  "  No.  9. 

The  table  referring  to  the  analyses  will  be 
found  on  the  next  i     _ 

For  comparison  these  sampli  also 
analysed  by  the  sugar  method,  with  the  follow- 
ing results  as  to  true  caustic  lime  : — 


5    |    ti 


63-00  7550  71  05  6335  T4  7-2  7385  64'40  ' 


9 


The  sugar  process  was  carried  out  as  follow.-: 
Two  grammes  of  the  sample  were  transferred  to  a 
litre  flask,  and  then  filled  up  to  the  mark  with  a 
sugar  solution  containing  20  gm.  per  litre. 
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niglit.  shaken  again  for  a  minute  or  two,  and  an 
aliquot  portion  (250  c.c)  then  taken  and  titrated 
by  -V. lll'l  employing  phenolphithal&ia  as  indi- 
cator. The  tests  were  carried  out  at  least  in 
duplicate  and  checked  with  themselves 
exceedingly  well,  the  variation  never  exceeding 
(>■•">  per  cent. 

Discussion  of  former  methods  of  calculating 
caustic  lime. — In  the  older  gravimetric  method 
of  ascertaining  the  quantity  of  caustic  lime,  such 
detail  as  is  given  in  the  preceding  analyses  was 
not  gone  into.  All  that  was  essential  was  to 
estimate  the  total  lime  (calculated  as  GaO)  and 
the  carbon  dioxide,  and  to  calculate  the  latter 
into  carbonate  of  lime,  and  subtract  this  from 
the  total  lime,  the  balance  being  assumed  to  be 
caustic  lime. 
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The  mixture  was  thoroughly  shaken  off-and- 
on  for  about  an   hour,    allowed    to    stand   over- 
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Xow,  if  these  results  are  compared  with  those 
obtained  by  the  sugar  method,  you  will  note  that 
the  caustic  lime  figures  of  the  former  are  much 
higher  than  those  of  the  latter.  If  the  difference 
between  the  two  methods  on  the  figures  here  ob- 
tained be  expressed  in  percentages  of  the  caustic 
lime  present  as  in  above  table  (III.)  it  will  be 
clearly  seen  that  the  error  is  a  very  serious  one, 
especially  in  blue  lime. 
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It,  therefore,  seemed  to  me  that  either  <  1  )  the 
sugar  method  is  quite  unreliable  although 
cheeking  with  itself ,  or  (2)  in  the  case  of  thagravi 
metric  process  there  arc  other  factors  that  Bhould 
be  considered.  Of  courss,  it  was  also  possible 
that  both  methods  arc  incorrect.  I  was  then 
somewhat  nonplussed  for  some  third  method  to 
decide  between  these  suppositions,  and  eventually 
adopted  the  principle  of  one  from  Sutton's 
"Volumetric  Analysis."  As  distinct  frcm  the 
"sugar"  E  shall  term  this  the  "acid  method.  The 
process  as  devised  and  eventually  carried  out 
was  as  follows :— 2  gm.  of  a  sample  is  trans- 
ferred to  a  vessel  containing  some  150  c.c.  to 
•Jon  c.c.  boiling  distilled  water,  previously  kept 
boiling  some  five  minutes,  and  now  boiled  for  a 
further  two  orthree  minutes,  constantly  stirring. 

It  is  then  kept  gently  simmering  and  titrated 
by  A. Ili'l  with  phenolphthalein  as  indicator 
until  disappearance  of  colour  remains  constant 
tlin  iugh  half-a-minute. 

Results  of  acid  method  : — 
Tai-.i.k    IV. 


1 

•  ) 

3 

4 

5 

6 

7 

8 

9 

per 

cent. 

per 
cent. 

per 
cent, 

per 

(tut . 

per 

cent. 

75-04 

per 

cent . 

74-76 

per 
cent. 

per 

cent. 

70-70 

1>IT 
'••-tit  . 

63-42 

7574 

71  47 

63  63 

64-68 

v.- 
inble. 

(>:t  comparison  of  the  figures  with  those 
nf  the  sugar  method,  one  sees  them  to  be  only 
slightly  higher.  This  may  possibly  be  due  to 
the  small  amounts  of  oxide  of  magnesium  present 
partly  going  into  solution,  and  therefore  being 
expressed  as  caustic  lime.  Sutton  states  the 
method  is  applicable  in  the  presence  of  carbo- 
nates of  lime  and  oxide  of  magnesium. 
My  experience  confirms  the  former,  but 
certainly  not  the  latter  statement.  In  the  case 
of  the  blue  lime  I  could  not  apply  the  method, 
as  not  only  was  an  excessive  quantity  indicated, 
(being  far  more  than  the  total  lime  found  ),  but  the 
end  point,  owing  to  the  suspension  of  the  dark 
sample,  was  very  difficult  to  see.  As  an  experi- 
ment 1  added  magnesia  to  one  of  the  white  limes. 
and  found  a  much  higher  quantity  of  lime  than 
before !  Fortunately  these  eight  white  limes 
contained  very  small  percentages  of  magnesia 
and.  therefore,  this  method  was  quite  applicable, 
the  percentage  differences  from  the  sugar  method 
being  still  plus,  but  quite  small,  thus  : — - 

Percentage  error  of  acid  method. 


1 

Percent 


0-66 


0-3-2 


3 

Percent. 


0-59 


4 

Percent, 


0-44 


o 

Percent, 


6 

Per  cent, 


7 

Per  cent,  Pi 


- 


0-43     1-23    0-43    0-50 


It  is  i\  iih  i.i  i  herefore  that   in  ; 
excess  oi  m  ignesia,  t be  two  m<  th  _■:  •  ■    vei \ 

closely.  I  came  thus  to  the  conclusion  that  tbe 
gravimetric  method  must  be  incomplete  and 
t  berefore   made  the  complete  ana  iven  in 

Table  1. 

from  the  results  there  obtained  i'  seemed 
evident  to  mi-  that  besides  th-  <  u.  present,  tin 
consideration  of  the  other  acid  radicals,  such  as 
S<  I  .  A I  .< )  ,  and  soluble  to  (cm  i.i  tied  »  silica  might 
probably  afford  some  clue  to  the  high  calcu- 

lated for  caustic  lime   from   the  ordinary  gravi- 
metric process.      I   therefore  carried  out  a  e< 
of  calculations   taking  into  consideration  certain 
ble   compounds  of    lime  only.     These  com 
pounds  were  as  follows  :  — 

CaCO        2)  CaSO  I  0       (4) 

Ca2Si808  (trisilicate)  (partly  fusible  at  tempera- 
ture of  assay  furnace).  (5)  dedicate) 
(fusible  at  temperature  of  assay  fun 
Ca4SijO  (si  3quisilicate]  (fusible  at  temperature 
-.i\  furnace).  (7)  ( '.i  Si04  I  monosilicate) 
(infusible).  -  i  (basic  silicate) 
(infusible). 

Other  aluminates  or  silicates  maybe  formed, 
but  tin-  above  are  well  known  ones, and  I  therefore 
take  them  for  the  purposes  of  illustration  and 
subsequent  calculation  of  the  caustic  lime.  I 
assume  all  through  that  magnesia,  Icing  a 
weaker  base  than  lime,  remain-  uncombined  as 
MgO. 

The  various  tables,  giving  the  result  of  sub- 
tracting each  lime  salt  in  turn  tire  to  be  seen  on 
the  next  page  ;  the  figures  are  in  per  ct 

If  the  various  data  which  have  been  obtained 
for  caustic  lime  be  now  summarised, we  shall  be 
better  able  to  compare  them.  They  follow  in  the 
order  of  (1)  gravimetric  process  and  the  - 
quent  deductions  from  the  calculations,  (2)  the 
acid  and  (•">    the  sugar  method. 

With  the  last  supposition,  therefore,  viz. 
i  I  i  i,  I  have  arrived  at  a  theory  which 
approximates  really  closely  to  the  t'_ 
of  the  sugar  and  acid  methods,  being  in  fact  & 
times  higher  and  sometimes  lower.  If  the  dif- 
ference- between  the  two  are  stated  in  per- 
centages, it  will  accordingly  be  seen  how  low  or 
high  the  sugar  method  is: — 


High 

Low. 


1 
__ 

•2  -23 


1-41    313   041 


1-1)4   0-20 


7 

8 

9 

1-29 

— 

The  only  high  difference  is  that  of  the  blue 
lime,  No.  9,  which  is  most  probably  due  to  the- 
large  amount  of  magnesia  it  contains,  and   there- 
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Table  V. 

1 

•> 

3 

4             5 

6 

i- 

8 

9 

2.    CO.,  and  SO.,  into  CaC03  and  CaS04. 

103 

I  left                 ...              ...     1 

0-74 

79-18 

0-66 
74-98 

1-60      0-80      0-83 
67-92    77-31     76-99 

0-59 

'17-11 

1-00 
74-47 

1-34 
38-97 

:;.     i  n  .  m  i    and  Al2Oa  ^calculated  as  Ca3AJ206). 

CagAl^Og  subtracted             ...       0-71 
Oleft               ...             ...     6621 

0-24       0-34      0-63      164      095      0-50 
7903     7  177     67-53    76-29    76-40    67*13 

1             1 

0-32  | 
7427  ; 

6-77 
34-76 

4a.     CO.,  SO.,  A                 a  (3),  and  soluble  silica  as  Ca2Si3Og. 

-    I  •    subtracted              ...   ; 
... 

0-82 

6590 

107 
78-62 

0-64 
74-53 

1-70      1-21 
66-88     75-83 

1-18      0-82 
75-95    66-82 

1-91 
73-54 

2-49 
33-81 

4b.                S<  i . .  Al  <  i  .  as  in  (3),  and  soluble  silica  CaSiOg. 

<  !aSi< '   subtracted 
left 

0-98 
65-74 

1-27 
78-42 

0-77       2  03       1-45       1-41 
7440     66-55     75-59     75-72 

0-98 
66-66 

2-28       2-97 
7317     33-33 

4r.     ( .'( ).,.  SO.,  A1..0,,  as  in  (3),  and  soluble  silica  as  Ca4Si.,O]0. 

3i30           tracted             ...       114 
OaOleft                ...             ...     65-58 

1-48      0-89 
7-1' 1     74-28 

2-35 
66-23 

1-68       1-63       1-14 
75-36     75-50     66-50 

2-64 

7 -J -si 

3-45 

32  85 

4i».     C< >.,.  SO.,  A1..0,,  as  in  (3),  and  soluble  silica  as  Ca._,Si04. 

bstracted              ...       146 

i  left                ...             •••     65-26 

1-89       1-14 
77-80     74-03 

3-01       2-15       2-09  1    1-46 
65-57     74-89     75*04     66-18 

1 

3-38       4-41 
72  07     31-89 

;,      ((,-ii.  A1202,  as  in  (3),  and  soluble  silica  as  Ca4SiOe. 

Ca4Si06  subtracted               ..        241 
Heft                ...             ...     64-31 

3-12 
76-57 

1-89 
73-28 

4-97       3-55       3-45 
63-61     73-49     73-68 

2-41 
65-23 

5-58 
69-87 

7-29 
29-01 

Table  VI. 

1 

Per  cent. 

2 

l'ii   cent. 

3 

Pei  cent. 

4 
Per  cent. 

5 

Per  cent. 

6 

Pei   cent. 

7 

Per  cent. 

8 

Per  cent. 

9 

Per  cent. 

CaCO 
!aC03,  Ca£ 
(3)  C               30  ,3CaO.Al0Oj 
<4)  do.  as (3)  witb2Ca0.3Si02 

(5)  do.  as  (3)  with  CaO.Si02 

(6)  do.  as  (3)with4Ca0.3Si02 
.'7)  do.  as  (3)  with  2CaO  -  I  I 

(8)  do.  as  (3)  with  4CaO.Si02 

(9)  Acid 
nO)  Sugar 

67-07 
66-65 
66-21 
65-90 
65-74 

65-26 
64-31 
63-42 

6300 

79-48 
7!)- is 
79-03 
78-62 
78-42 
78-21 
77-80 
76-57 
75-74 
75*50 

75'25 

74-98 
7C77 
7  I  -53 
74-40 
74-28 
7403 
73-28 
71*47 
7 1  '05 

68  58 
67-92 
67-53 
66-88 
66-55 
66-23 
05-57 
63-61 
63-63 
63-35 

77-64 
7731 
76-29 
75-83 

75'5!) 
75  36 
74-89 
73-49 
75  04 
74-72 

77-33 
76-99 

7640 
75-95 
75-72 
75-50 

7  .vol 
73-68 
74-76 
7S--85 

67-70 
67-44 
67-13 
66-82 
66-66 
66-50 
66-18 
65-23 
64-68 
64-40 

74-88 
74-47 

74-27 
73-54 
7317 

7  2 -M 
7207 
69-87 
70-70 
70-35 

39-52 
38-97 
34-7.6 

33-81 
33-33 
32-85 
31-89 
29-01 

not 
applicable 

30-80 
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fore    the     slight     solubility     of     magnesia     in 
lime      9U.cra.te      solutions       would       naturally 
tend    to    Blightly    increase    the    apparenl 
centage   of   caustic    lime.       It    is    now    evident 
from  tlic  agreement   between  the  sugar   method 
uul    the    acid    method,    thai     the    gravimetric 
process  even  with  all  these  calculations  cannot  be 
considered  to  be  particularly  correct,   the   results 
from  the  above  being  erratic  through  theaccuinu 
lation  of  experimental  errors ;    whereas  in    com- 
paring the  acid  and  the  sugar  methods,  the  latter 
is  too  low  in  a  very  slight  degree  only,  which  can 
pcssibl}  be  accounted  for   by    the   acid    m< 
dissolving  small  amounts  of  magnesium  oxide. 

1  am  therefore  of  the  opinion  that  the  sugar 
process  is  not  only  an  excellent  and  quiet  techni- 
cal method,  but  is  also  one  yielding  results 
possibly  as  accurate  as  can  be  got  in  our  present 
of  knowledge  even  in  the  presence  of  much 
magnesium  oxide,  which  is  in  reality  a  I 
er^or,  because  slightly  higher  results  should  be 
more  than  borne  out  in  practice,  owing  to  the 
slight  protective  action  of  magnesium  oxide  on 
cyanide. 

In  addition  to  the  above  I  should  also  like  to 
state  the  results  of  a  few  experiments  carried  out 
on  one  of  the  samples  (Xo.  4)  to  see  the  effect  of 
time  of  contact  with  the  .solvent.  <  »ne  gramme 
was  transferred  to  a  flask  and  made  up  to  1  litre 
with  distilled  water,  shaken  according  to  periods 
stated  below,  an  aliquot  part  taken  and  titrated 
by  -V.  IK'l  with  phenolphthalein  as  indicator. 
Alter  shaking  1")  minutes  60""2  CaO  was  found 
30       „        61-6  „ 

„      60       „        63-0% 
,,       10       „       allowed  to  stand   over 
night,    and    shaken    again    for   a   minute    or   so, 
62"3         Cat )  was  found. 
I  do  not  lay  any  special  stress  on  these  experi- 
ments,   but    I    simply    wish    to    state    the    data 
•obtained.     Others    may  possibly  be  desirous  of 
further  experimenting.      There  seems   no  definite 
ii  why,  if  practically  CO.,  -  free  water  he  used, 
the    best  results  should  not  be  obtained  by  an 
aqueous  extraction. 

Before  concluding.  I  wish  to  draw  your  atten- 
tion to  the  so  called  "blue  limes"  and  their 
.general  composition.  My  analytical  experience 
has  shown  me  that,  as  a  usual  thing,  they  are 
highly  dolomitic  limes,  and  sometimes  even 
approach  nearly  to  burnt  dolomites.  In  addition 
they  contain  in  practically  all  cases  very  appre- 
ciable quantities  of  manganese  oxides. 

A  certain  theory  has,  therefore,  sugg 
itself  to  me  about  their  utility.  Those  of  you 
•who  have  analysed  the  white  limes  as  supplied  to 
the  mines,  will  have  noted  that  their  magnesia 
■contents  are  quite  small,  not  exceeding  2  per 
cent.,  and  that  they  rarely  contain  manganese  ; 


if  any,  it  will  not  !»•  abov<  n ■  "  I  per  cent 

Now  it  b  most  probable  that  these  white  limes 
deteriorate   or    revert    at     i    ••  ry    rapid    i 

1  l  .  wherea  lied  "  blue  lime      would 

possibly  revert  verj  much  Blower,  very 

small  ratio  to  the  amount  ol  cau  tic  lime  present. 
Now  under  the  present  conditions  under  which 
these  w  bite  lim<  ceived,  stored,  and 

sequently   used,   this   maj    bi 
imp  >itatn,-.   |  am  incline.!  to  think  that  theii 
aesia  contents  act  as  a  pari  ial  protectioi 
delay    this     reversion,     the    result     being    that, 
although  a  white  lime  may  be  up  to  the  standard 
when  it  was  tested,  yet  when  ready  to  be  used,  it 
will  not  be  of  a  much  better  quality  in  <  !at )  con" 
tent  than  that  of  a  blue  line 

I.      It.  therefore,   3eems  to  me  that  under 
ni  conditions  where  white  limes  at 
to  the  air.  having  merely  a  galvanized  iron    shed 
to  protect  them  (which  in  my  opinion  i-  of  little 
avail,  since  the  whole  affair  has  really  a  ver; 

3S  to  the  atmosphere),  that  a  blue  lime  which 

is  much  cheaper   will    do   the    sa amount    of 

work  required  as  a  white   lime.      The   mag 
must  not  be  forgotten,  for  although  it    is    so   in- 
soluble—  1       in      55,000      parts     of      water      at 
20    C.  as  compared  with  lime  1  in   v""   parts  of 
water    at     20      ('..     i.e.,    about     7     times 
insoluble — yet     it     must     play     some    part  in 
consequence  of  the  large  volumes  of  li.piid 
In   addition   we   have  also  the  m  oxide 

contents,  and  these  are  possibly  present  in  sufficient 
amount  to  cause  an  increase  of  extraction, 
without  affecting  the  working  conditions.  It 
will  therefore  be  of  very  great  interest  to  hear 
the  practical  experience  of  those  who  may  have 
used  blue  limes  at  any  specific  time.  Also,  perhaps 
some  of  our  members  might  carry  out  some 
experiments,  comparing  the  deterioration  of  white 
limes  and  blue  limes  under  similar  conditions, 
simply  doing  the  assays  by  the  sugar  method. 

There  is  just  one  other  point,  and  that  is,  for 
those  who  try  to  purify  their  boiler-feed  w 
never  to  employ  these  blue  limes,  but  only 
the  best  white  limes  with  as  little  mag 
present  as  possible.  I  mention  this  as  I  have 
been  told  of  such  blue  limes  being  used,  and  thus 
making  the  purified  waters  in   a   w  lition 

than  they  were  originally. 

This  paper  is  only  a  summary  of  various 
results  that  I  have  obtained,  but  I  hope  it  will 
help  in  trying  to  solve  this  problem  of  deter- 
mining caustic  lime,  and  that  not  only  through 
ius  discussion  but  through  others  taking  up 
the  trend  ami  experimenting,  we  shall  be  able  to 
go  further  ahead. 

The  President  :     I  have  very  much  pleasure 
in  moving  a   vote  of  thanks  to  Mr.  Croghan  for 
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his  paper.  It  has  raised  many  interesting  points 
and  1  hope  we  shall  have  ;i  free  discussion  upon 
it.  Lime  has  certainly  become  cheaper  during 
the  last  ten  years,  but,  nevertheless,  during  the 
twelve  months  ending  dune  last  year,  the  Trans- 
vaal mines  spent  about  £•'<  1,000  <>n  lime  alone,  so 
that  it  is  not  without  an  incidence  on  our  work- 
sts,   ind  its  use  and  testing  are  of  interest. 

Mr.    McArthur    Johnston  :      In    rising    to 

.    the    vote    of    thanks    proposed    by    our 

President,  1  feel  that  we  ought  to  congratulate  Mr. 

1  _  m  on  again  raising  this  question,  as  the 
subject  is  a  very  important  one  to  our  industry. 
In  buying  lime  we  ought  to  rate  it  on  the  basis 
of  caustic  lime.  About  two  years  ago  Mr.  ( ;.  W. 
Williams  brought  this  matter  before  us  and 
practically  proved  that  the  sugar  method  was  not 
only  useful  and  quick  but  reliable.  I  was  sur- 
prised t"  learn  that  Mr.  C'roghan  only  adopted 
the  process  some  short  time  ago,  as  consideration 
easily  shew-  that  the  gravimetric  method  is  bound 
to  give  higher  results  than  are  available  by  solu- 
tion of  the  caustic  lime,  which  is,  of  course,  the 
factor  on  which  we  buy. 

That  he  tackled  the  question,  however,  in  a 
very  thorough  manner  his  paper  to-night  proves. 
If  I  criticise  Mr.  Croghan's  paper  at  all,  I  may 
say  thai  be  has  failed  to  prove  the  presence  in 
the  lime  of  silicates  and  abominates  of  lime.  It 
is  also  to  1"-  welcomed  in  as  much  as  it  will  ven- 
tilate a  matter  concerning  which  the  lime  burners 
iturally  very  sore.  To  state  the  position  as 
clearly  as  passible,  we,  that  is,  the  consumers, 
to  buy  the  lime  soluble  in  water,  and  the 
higher  that  is,  the  better  we  are  pleased,  for  two 
firstly  reliability  of  quality  saves  the 
cyanide  manager  some  little  trouble,  owing  to  the 
alkalinity  being  a  constant  factor:  and  secondly, 
the  other  ingredients  are  so  much  waste  material 
to  be  handled. 

Mr.  C'roghan  has  failed  to  elucidate,  however, 
what  I  consider  a  very  important  point,  that  is, 
the  sampling  of  the  lime.  Eis  contention  about 
its  deterioration  from  being  exposed  to  the  air  in 
sheds  is  in  my  opinion  very  little  based  on  facts. 
It  may  lead  to  a  certain  loss,  but  this  I  contend 
would  be  only  superficial  in  as  much  as  the  dust- 
ing which  takes  place  in  storing  the  sacks  covers 
the  sack  itself  and  prevents  almost  entirely  infil- 
tration of  air.  Bather  would  I  put  before  you 
the  best  method  of  grinding,  say,  ten  bags  of 
lime,  the  quantity  mentioned  by  Mr.  howling  in 
a  previous  note,  from  each  truck.  This  ought  to 
be  crushed  in  a  small  room  with  little  access  of 
air,  so  that  the  floating  particle-  absorb  the 
carbonic  acid  and  moisture  from  the  atmosphere, 
and  so  preserve  as  much  as  possible  the  sample  to 
be  assayed.     This  latter  should  be  enclosed  in  an 


air-tight  jar  on  the  spot,  and  forwarded  to  the 
analyst  or  assayer.  The  sample  is  then  thoroughly 
mixed  in  the  jar,  a  small  quantity  taken  out  and 
crushed  in  porcelain  with  a  pestle  and  mortar  till 
no  grits  are  felt,  and  then  2  gm.  are  put  into  a 
litre  of  sugared  distilled  water.  Our  custom  is 
to  shake  this  for  the  best  part  of  an  hour  that  day, 
allow  it  to  stand  over  night,  and  next  morning 
shake  for  another  10  to  15  minutes.  After 
settling  an  aliquot  part  is  measured  off,  filtere'd 
and  titrated,  the  first  portion  filtered  through 
being  used  to  wash  out  the  funnel,  receptacle  and 
burette,  but  not,  of  course,  the  titrating  vessel. 
We  usually  add  about  '5  to  1  per  cent,  to  allow 
for  any  little  absorption  ot  moisture  and  carbonic 
acid.  In  again  thanking  Mr.  Croghan  I  would 
express  the  hope  that  further  discussion  will 
result  from  the  facts  and  theories  he  has  placed 
before  us. 

NOTES    ON    FEEDERS,    WITH    A 

DESCRIPTION    OF    A    NEW 

DRIVING    DEVICE. 


By  D.  J.   Pkit.kr  (Member). 


A  high  stamp  duty  is  a  great  factor  in  the 
reduction  of  milling  costs,  and  is  moreover 
responsible  for  the  reduction  of  costs  in  all  the 
departments  connected  with' a  mine,  since  costs 
are  usually  tabulated  on  the  basis  of  tonnage 
crushed.  It  is  essential  therefore  to  obtain  as 
high  a  stamp  duty  in  the  mill  as  possible,  in 
order  to  effect  a  reduction  in  cost  per  ton  treated. 
Take  for  instance  a  battery  of  100  stamp-, 
crushing,  say,  600  tons  per  day  with  a  4-00  screen. 
If  the  total  duty  could  be  brought  up  to,  say, 
650  tons  per  day,  the  cost  of  crushing  the  extra 
50  tons  would  be  practically  nothing  to  speak  of, 
as  this  extra  tonnage  requires  no  more  labour, 
power,  fuel,  etc.,  than  are  required  to  crush  600 
tons  ;  the  only  thing  that  exception  can  be  taken  • 
to  being  the  extra  wear  and  tear  on  the  shoes  and 
dies.  Jn  working  up  the  stamp  duty  from  6  to 
(i.1,  tons,  it  is  necessary  to  see  that  the  stamps  are 
kept  plumb  and  centred,  that  the  dies  are  placed 
absolutely  dead  centre  under  the  stamps,  and  the 
mortar  boxes  re-lined  when  required,  so  as  to  pre- 
vent unnecessary  space  round  the  dies.  It  is 
necessary  to  regulate  every  stamp,  so  that  it  has 
its  proper  height  of  drop,  to  be  sure  that  the  belts 
do  not  slip  and  that  the  engine  runs  at  a  regular 
speed.  It  is  highly  necessary  also  that  the  rock 
be  crushed  to  a  reasonable  size  in  the  crusher- 
station.  But  the  greatest  factor  in  high 
efficiency  in  the  mill  is,  keeping  the  feed  low  and 
regular  so  as  to  enable  the  stamps  to  crush  every- 
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thing  on  the  face  of  tin-  die,  I'm-  if  any  accumula 

tion  of  rock  takes  place  in  the 'tar  boxes,  the 

stamps  will  be  making  slimes  instead  of 
performing  their  crushing  duty.  There  i  qo 
doubt  that  judicious  feeding  plays  an  important 
part  in  the  attainment  of  a  high  stamp  duty,  and 
it  is  essential  thai  a  reliable  feeder  should  be 
used.  To  the  best  of  my  knowledge,  the  Chal 
lenge  feeder  is  the  most  suitable  known,  but  the 
driving  device  is  defective,  being  cumbersome 
and  too  complicated  in  connection  with  the 
suspension  gear. 

To  explain  what  I  mean,  the  device  consists  of 
one  disc,  one  brake  wheel,  three  springs,  three 
pawls,  and  three  shoes  with  their  necessary  studs. 
If  one  of  the  three  springs  happens  to  break, 
which  occurs  frequently,  the  pawl  and  shoes 
out,  in  consequence  of  which  the  feeder  stops 
feeding.  Again,  the  pawl  and  socket  in  the 
brake  wheel  wear  pretty  quickly,  and  when  the 
wear  reaches  A  in.,  the  pawl  and  shoe  will  pass 
the  centre  line  and  fall  out  at  the  opposite  side. 
This  also  causes  the  feeder  to  stop.  I  have 
had  cases  Avhere,  through  the  pawl  wearing 
a  little  short,  it  has  slipped  half  through 
on  to  the  central  position  where  it  actually  jams 
the  disc,  causing  the  feeder  to  stop  feeding. 

The  above-mentioned  defects  to  the  suspension 
driving  gear  retard  crushing,  and  are  also  the 
cause  of  40  per  cent,  more  stems  breaking  than 
would  be  the  case  if  a  more  reliable  driving  device 
were  attached  to  the  Challenge  feeder.  Tt  would  not 
only  reduce  the  breaking  of  stems  by  40  percent., 
but  would  also  obviate  the  breaking  of  cams  and 
cam  shafts  to  a  great  extent,  and  the  loosening  of 
heads  and  shoes.  It  follows  that  a  considerable 
saving  of  time  and  expense  will  be  effected  by  a 
reduction  in  the  above-mentioned  breakage  and 
causes  of  stoppage.  When  a  reliable  driving 
device  is  attached  to  the  Challenge  feeder,  by 
which  the  feed  can  be  regulated  to  the  exact  re- 
quirement of  the  stamps,  and  which  can  be 
depended  upon  as  absolutely  reliable,  the  duty  i  A 
the  mill  is  increased  by  fully  8  per  cent. 
Such  a  reliable  device  exists,  and  is  called 
"■  Pepler's  Operative  Device  to  Challenge 
Feeder." 

A  few  points  as  to  how  the  grip  is  produced 
will,  no  doubt,  be  useful  and  can  be  followed  from 
the  accompanying  sketch  (Fig.  I.). 

The  feeding  stamp  striking  the  rock  shaft  lifts 
the  lever  at  A,  the  lever  pressing  against  wheel  at 
point  B  on  centre  line  lifts  side  cheeks  at  point 
C,  thus  causing  a  twist  grip  on  tli3  wheel  flanges 
at  D  and  E,  bringing  the  wheel  forward.  After 
relief  of  blow  on  the  rock  shaft  the  combination 
drops  back  to  its  original  position  ready  for  the 
next  tap.  F  represents  brake  block  checking 
wheel  from  turning  backwards. 


The  combination  will  move  the  wheel,  which  is 
connected  to  the  pinion  shaft  driving  the  I 
tray,  from  £  in.  to  any  distance  that  may  be 
necessary,  in  proportion  to  the  blow  delivered  by 
the  feeding  stamp  on  the  rock  shaft.  This  move 
ment  is  adjustable,  and  therefore  no  more  rock  is 
fed  into  the  mortar  than  the  stamps  require. 
Provided  that  the  feed  is  properly  adjusted,  the 
mortar  boxes  will  not  run  empty  ami  cause  un- 
necessary breakages,  the  feeder  being  reliable, 
feeding  the  stamps  as  determined  by  the 
adjuster. 

I  put  the  first  one  in  on  trial,  at  the  Ferreira 
Deep  battery,  twenty  months  ago,  and  during 
that  time  no  repairs  have  been  made  to  the 
device,  it  having  operated  without  failure  up  to 
the  present  day.  It  is  in  as  good  working  order 
to-day  as  when  first  installed.  The  device  is  so 
sensitive  and  can  be  adjusted  so  closely  that  the 
feeder  works  with  each  blow  of  the  stamps.  I 
have  this  device  on  three-quarters  of  the  feeders 
in  the  battery,  and  the  stamp  duty  has  incn 
considerably  in  consequence.  There  has  also 
been  a  marked  reduction  in  the  breakage  of  stem-. 
A  log  was  kept  for  comparative  purposes  when 
the  first  device  was  placed  on  trial,  and  was  kept 
for  a  period  of  six  months  to  show  the  diffei 
in  stem  breakages,  if  any.  I  found  that  50  per 
cent,  less  stems  broke  in  the  battery  fitted  with 
the  new  device  than  in  the  battery  next  to  it  not 
so  fitted,  and  driven  by  the  ordinary  suspension 
gear.  I  compute,  that  over  the  whole  mill  the 
breakages  were  40  per  cent,  less  through  the  in- 
troduction of  the  new  device. 

It  is,  I  think,  proof  positive  therefore,   that  a 
reliable  feeder  is  of  great  advantage,  not  only  on- 
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account  of  the  lesser  breakage,  but  through  the 
higher  stamp  duty  obtained  by  regular  feeding. 
If  any  member  wishes  to  see  the  device  at 
work  in  order  to  satisfy  himself,  he  is  quite 
welcome  to  visit  the  Ferreira  Deep  battery,  and 
the  Langlaagte  Deep  or  the  Village  Deep 
where  there  are  a  few  operating. 

The  President  :  This  is  one  of  those  short 
but  instructive  papers  of  which  we  ought  to  have 
more.  It  rightly  attaches  weight  to  simplicity 
and  reliability.  They  are  both  very  desirable  in 
connection  with  feeders.  The  complex  feeder  is 
a  first  class  thing  for  the  manufacturer,  but  it  is 
undoubtedly  a  worry  to  the  man  in  the  mill,  and, 
therefore,  the  simple  design  that  Mr.  Pepler  has 
put  before  us  commends  itself  to  our  attention. 
I  beg  to  move  a  vote  of  thanks  to  Mr.  Pepler. 

Mr.  C.  W.  Lee  :  I  beg  to  second  the  vote  of 
thanks.  At  the  same  time  I  hope  that  Mr. 
Pepler's  paper  will  arouse  some  of  the  battery 
managers,  who  have  been  buried  in  the  grave  of 
lethargy  for  some  considerable  time.  Mr.  Pepler's 
paper  has  struck  a  note  that  will  continue  beyond 
this  meeting.  There  are  similar  devices  to  that 
described,  which  have  been  in  use  on  the  Band  for 
many  years,  but  owing  to  the  reticence  of  battery 
managers  they  have  never  been  brought  to  the 
front.  The  paper  will,  I  am  sure,  provoke  quite 
a  healthy  discussion. 

THE    SCREEN    ASSAY    OX    THE    MEYER 

AND  CHARLTON  G.  M.  UNDER  "THE 

NEW  METALLURGY.-' 


(Read  'if  March  Meeting,  1907.) 


By  Cuius.  Toombs  (Associate). 


REPLY    TO    DISCUSSION. 

Mr.  C.  Toombs  :  Since  my  paper  was  read, 
crushing  with  cyanide  solution  in  the  mill  has  been 
dropped  at  the  sister  plant  on  the  New  Goch 
G.  M.  Co.,  and  work  under  ordinary  Rand  con- 
ditions, except  for  the  filter  pressing  of  slimes, 
resumed,  so  perhaps  a  few  words  about  the 
working  of  the  two  plants  may  be  opportune. 

On  the  Meyer  and  Charlton  mine  from  a  few- 
months  after  the  inauguration  of  the  system, 
more  gold  was  invariably  produced  than  called 
for  by  the  screen  assay,  and  the  surplus  was  not 
a  matter  of  a  few  ounces.  This  is  what  led  me 
to  experiment  with  the  screen  samples,  of  which 
this  new  method  for  determining  the  screen 
was  the  outcome. 


( hi  the  other  hand,  from  the  inauguration  of 
the  "New  Metallurgy"  on  the  Goch,  a  serious 
monthly  deficit  was  almost  invariably  the  rule, 
and  so  serious  did  this  become,  that  after  ex- 
haustive experimental  work  and  checking  the 
tonnage,  the  conclusion  was  come  to  that  the 
gold  was  being  stolen,  and  the  whole  mine  staff 
fell  under  suspicion,  and  two  complete  staff 
changes  were  made  inside  a  very  short  period. 
This  can  hardly  be  wondered  at  ;  here  are  two 
mines  supposed  to  be  working  under  exactly 
similar  conditions,  one  has  a  monthlj  surplus  of 
some  hundred  ounces,  and  the  other  a  monthly 
deficit  of  several  hundred.  I  agree  with  Mr. 
Wisdom,  that  the  failure  to  account  for  the  deficit 
may  have  been  caused  by  the  "  personal  factor." 
With  this  system  very  great  care  throughout  the 
whole  plant  is  required,  or  very  serious,  losses 
may  occur.  On  a  small  compact  plant  like  that 
of  the  Charlton,  greater  care  and  personal  super- 
vision is  more  possible  than  on  a  piant  like  the 
Goch,  and  a  striking  instance  of  the  "  personal 
factor  "  is  seen  in  the  query  put  by  Mr.  Chapman 
— "  What  did  we  do,  when  the  '  hose  solution  ' 
was  higher  than  the  '  tub  solution '  in  gold 
value  ? "  I  never  experienced  this,  but  that  it 
was  due  to  careless  sampling  I  have  no  doubt. 
What  I  was  struck  with  on  the  Meyer  and  Charl- 
ton was  the  interest  taken  by  the  men  both  in 
the  mill  and  cyanide  plant  in  their  work,  and 
the  precautions  taken,  to  prevent  any  loss  of  the 
gold  bearing  solution,  and  probably  one  of  the 
causes  of  the  deficit  on  the  Goch  was  caused  by 
constant  loss  of  this  solution. 

Coming  to  the  discussion  on  the  paper  : — Mr. 
Acheson  Jones'  contribution  in  the  shape  of  a 
gold  return  for  the  two  months,  February  and 
March,  interested  me  most,  but  it  would 
have  been  a  much  more  finished  and  gene- 
rally interesting  contribution  if  he  had  also  given 
the  gold  return  for  two  months  under  the  original 
method  of  assaying,  say,  for  November  and 
December,  1906,  the  last  two  months  that  that 
method  was  in  use.  I  know  that  at  that  time  Mr. 
Jones  could  not  so  cheerfully  say  that  "the  method 
of  determining  the  screen  assay  at  the  Meyer  and 
Charlton  gives  a  result  as  close  to  the  true  value 
as  the  system  in  vogue  with  the  ordinary  water 
process."  Certainly  to  account  for  the  gold  to 
within  0-8  per  cent,  is  extremely  good  work,  and 
I  must  congratulate  the  manager  and  various 
heads  of  departments  on  the  results  tor  these 
two  months. 

Messrs.  Chapman  and  Wisdom  are  both 
inclined  to  cavil  at  my  calling  the  improved 
method  a  new  one  :  Mr.  Chapman  says  it  was 
the  first  method  used  by  him  on  the  Goch,  and 
Mr.  Wisdom,  who  should  speak  with  authority, 
says  it  was  tried  there,  because  the  other  method 
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was   a   failure.     I    wonder    which  of  these  two 
statements  is  correct?      Thai    assaying  the  un 
washed   pulp   was   tried    1    quite   believe.     The 

method  was  as  follows  :  Assay  pulp  unwashed, 
take  another  weighed  portion  and  wash  with 
Beveral  weighed  quantities  of  water,  assaying 
each  to  find  out  the  amoui  I  of  gold  washed  out, 
uul  bo  by  .comparing  with  the  "  tub  solution  " 
assay  find  out  the  amount  of  gold  dissolved  in 
drying.  This  method  introduced  at  least  two 
mure  assays,  and  1  do  not  wonder  that  ;i  wae 
dropped,  as  Mr.  Wisdom  says,  because  it  was  too 
troublesome.  L  distinctly  claimed  that  my 
method  was  less  troublesome  than  the  old,  and 
that  it  was  quite  possible  to  have  the  return  the 
same  day,  and  I  also  claim  that  my  method  of 
calculation  is  original 

Mr.  Chapman  remarks  that  there  is  possibly  a 
loss  of  gold  caused  by  drying  the  sample  in  an 
iron  dish.  I  do  not  think  there  is,  as  finding 
one  of  these  dishes  scaling,  and  tearing  that  the 
scale  might  foul  the  sample,  I  scraped  it  off  and 
assayed  it,  hut  found  no  gold.  He  also  says 
that  he  had  no  difficulty  in  getting  beads  to 
agree  when  assaying  the  washed  pulp.  .My  ex- 
perience was  that  only  on  rare  occasions  did  the 
beads  agree,  and  when  some  check-  were  dune  by 
two  independent  consulting  a --avers,  there  was 
a  variation  of  about  1*5  dwt.  between  their 
highest  and  lowest  results  on  each  of  six  washed 
pulp  samples.  As  a  point  of  interest  I  might 
mention  that  the  average  of  all  six  samples 
returned  by  one  of  these  assayers  agreed  very 
closely  with  mine. 

I  agree  with  .Mr.  Whitby  in  what  he  says 
about  screen  samples  not  being  taken  often 
enough,  but  I  do  not  see  how  the  difficulty  he  com- 
plains of,  viz.,  "unwieldy  samples,"  is  to  be  over- 
come. I  do  not  know  how  the  sampling  is  done 
on  the  Robinson  Deep,  but  I  should  say  it  must 
be  extremely  accurate.  The  24-  hours'  sample 
there  for  300  stamps,  according  to  Mr.  Whitby, 
is  only  50  lb.,  sampling  being  done  once  an 
hour,  or  it  is  roughly  about  the  same  as  for  the 
70  stamps  of  the  Meyer  and  Charlton,  where 
sampling  is  only  done  three  times  per  shift.  On 
working  out  these  figures,  I  rind  that  the  weight 
of  sample  per  mortar  box  of  •  >  stamps  per  time 
taken  on  the  Charlton  is  6  oz.,  which  dries  not 
seem  excessive,  while  the  Robinson  Deep  sample 
is  only  i  oz.  I  think  that  members  will  agree 
that  this  is  the  "smallest  quantity  compatible." 

Mr.  White  asks,  "  if  the  sample  is  properly 
taken  ?  "  I  can  assure  him  that  it  is,  and  that 
the  low  ratio  is  not  due  to  loss  of  solution  :  and 
I  should  say  that  the  loss,  if  any,  would  require 
to  be  very  appreciable,  and  would  be  very  appa- 
rent to  the  most  careless  millman,  to  increase  the 
xatio   from  6*5  :  1,  as  it  is  approximately  at  pre- 


'  it'-   1"    7*5  :   1,  and     that     Would    still    DC    a     \.  i  y 

low  rat  in  of  solution  to  pulp. 

M  r.    Laschinger  -   foi  inula  I  duly  much 

more  concise  than  the  arraj  i  given  by 

un-  for  calculating  the    »cri  en  i  due  in  the 

new  method;  I  tried  to  arrive  al  one,  but  it  was 
complicated,  and  it  did  not  strike  me  to  simplify 
it  in  the  neat  manner  done  by  Mr.  Laschinger. 

Mr.  Sharwood's  contribution  is  interesting 
he  seemed   to  be  on  tie  obtain   i 

when   he  Btopped  experimenting,     lb 
lay  the  blame  on  magnetic  iron.     I  have  recently 
in  the  course  of  my  work  d  I  deal  of 

entrating    for    pyrites,    and     I     have    gone 
through  them  with  a  magnet   and  sepai 
weighed    any    metallic  iron.      In    i 
higher    than    0*0005    per  cut.    on    ordinal-} 
samples,   and  it  certainly  was   not  magnetic.     I 
expect  the  -ample-  he  Bpeaks  of  had  been  ground 
on  the  bucking  board,  and,  of  course,   this  would 
add  to  the  percentage  given  above,  but    |   do  q<  t 
see  why  it  should  be  magnetic,  and  in  any  case  the 
percentage  would  be  so  -mall,  that  on  the  ordinary 
fluxing  balance  it  would  not  be  appreciable. 

I  will  now  give  the  results  of  son cperiments 

which  1  think  show  where  the  trouble  lie-.  A 
large  sample  of  pulp  dried  down  with 
bearing  cyanide  solution,  was  well  mixed  and 
divided  into  two  equal  parts,  one  part  being  well- 
water  washed  ami  re-dried.  Assays  of  both  were 
made,  and  a  grading  with  assays  of  the  various 
grades  done.     The  figures  are  :  — 


Unwashi  e. 


Beads 


Washed. 


<  Original 
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6  0 
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9-2 

9-63    90, 

8-7, 

so.  56 

loo     150 

1 1'!!. 

124, 

128 

12-70  12-0, 

114, 
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i: :■■•_'. 

12-6, 

12-90  L2-8, 

1 1  -6, 

l  •_'•_»(> 

•_>i  K  i 

96, 

9-8, 

'.i  i 

9-70  :•-'. 

:  2, 

It  will  be  seen  that  there  are  serious  differ 
in  the  bead  weights  both  washed  and  unwashed, 
except  in  the  -  L'<hi  portion,  in  which  there  is  a 
big  drop  in  gold  value  on  washing,  and  I  should 
say  from  the  above  figures  that  the  very  tine 
gold,  which  in  ordinary  samples  probably  helps 
to  average  the  coarser  particles  when  assayii  _.  .  - 
dissolved,  leaving  the  coarser  particles  locked  up 
in  the  coarser  grades,  and  it  is  i 
get  these  evenly  distributed  throughout  the 
ample  taken  for  assay. 

The  President:  We  are  indebted  to  Mr. 
Toombs  for  his  paper  and  the  very  satisfactory 
discussion  it  provoked.  Cue  might  summarise 
the  position  by  saying  that  the  continuous  slimes 
process  has  had  a  set  back  on  the  Goch  and 
that  its  running  on  the  Van  Ryn  and  Meyer  and 
Charlton  is  being  watched  with  attention. 
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MINE  SUBSIDENCE. 


(R  vd  at  March  M  •"/. ) 


By  Alex.  Richasdsok,   A.I.M.M.  (.Member). 


REPLY    TO    DIS<  I  5SI0N. 

Mr.  A.  Richardson  :  The  task  of  replying 
to  the  discussion  on  my  paper  would  have  been 
rendered  easier  had  tliu^e  who  took  part  in  it 
treated  my  views  in  ;i  less  complimentary  and 
more  stimulating  manner.  It  is,  however,  grati- 
fying to  know  that  my  conclusions  have  in  the 
main  proved  acceptable  and  have  been  the  means 
of  inducing  others  to  bring  forward  some  very 
instructive  matter. 

It  is  interesting  to  learn  that,  as  Mr.  Innes 
said,  our  mines  owe  their  coolness  to  the  immunity 
of  the  Witwatersrand  from  any  earthquake  of 
recent  age,  and  to  this  cause  might  be  added  the 
unoxidisable  nature  of  our  rock,  which,  no  doubt, 
greatly  assists. 

( )ur  freedom  from  earthquakes  is  a  reassuring 
circumstance,  because  mining  operations  induce  a 
position  of  unstable  equilibrium  which  must  give 
way  to  a  stable  one  sooner  or  later,  and  earth 
tremors  would  hasten  the  change. 

In  this  connection  the  following  list  of  earth 
tremors,  notified  to  our  Observatory  in  recent 
dates  will  be  of  interest  : — 
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A  Milne  bracket  seismograph  properly  installed 
would  cost  at  the  OUtside  £80,  and  considering 
the  importance  attached  to  the  instrument  in 
other  countries  and  colonies,  Kimberley  alone 
possessing  three,  the  Transvaal  might  well  fall 
into  line,  even  though  seismographic  records  have 
no  direct  bearing  on  mining.  The  damp  factor,, 
to  which  Mr.  Innes  has  alluded,  appears  to  depend. 
on  the  underground  water  level.  This  varies- 
greatly  in  this  country  and  is  at  present  low.  It. 
rises  with  the  rainfall,  and  the  accompanying 
percolation,  which  latter  must  be  considerable  as- 
our  spruits  and  rivers  only  carry  from  2  or  3  per 
cent.,  leaving  evaporation  and  absorption  to- 
account  for  the  remainder  :  it  is  probable  that 
three  good  wet  seasons  would  make  the  level  as- 
high  as  it  could  go.  The  maximum  amount  of 
water  in  our  mines  seems  to  be  present  at  about 
the  beginning  of  March,  and  it  is  about  this 
time,  therefore,  that  the  disintegrating  effect  of/ 
moisture  should  be  most  noticeable. 

Prof.  Yates'  contribution,  with  Prof.  McNairV- 
address,  is  a  valuable  addition  to  our  know- 
ledge of  the  subject,  and  they  both  agree  that 
with  deep  mines  the  increased  difficulties  of  roof 
support  will  call  for  drastic  changes  in  our 
present  methods.  The  subject  promises  to  become 
increasingly  important  as  the  developments  in 
large  mines  everywhere  increase  in  extent.  In 
the  United  States  extensive  caving  and  crushing 
of  pillars,  in  some  cases  reaching  over  large  areas 
of  workings,  has  taken  place  during  the  past  year 
in  one  or  two  of  the  Lake  Superior  copper  mines. 
One  mine,  the  Atlantic,  was  forced  practically  to> 
shut  down  and  for  some  months  has  been  in. 
process  of  re-opening.  The  very  deep  Quincy 
mine,  also  in  the  same  district,  has  had  disturb- 
ances of  the  hanging  wall  which  have  called  for 
careful  investigation. 

Prof.  Yates  asks  the  question,  "is  it  worth  while 
keeping  the  workings  of  our  outcrop  mines  open 
in  view  of  the  expense  that  such  a  procedure 
would  entail  ? "'  I  am  of  opinion  that  it  is.  A 
subsidence  is  bound  to  cause  grave  inconvenience 
and  probably  also  great  expense  ;  it  will  bury 
numbers  of  valuable  pillars  which,  owing  to  their 
scattered  positions,  it  would  never  afterwards  pay 
to  recover  ;  it  will  close  up  hundreds  of  feet  of 
development  which  will  have  to  be  re-opened  in 
order  to  make  low  grade  and  unworked  blocks, 
accessible.  It  often  pays  handsomely  to  re-open 
an  old  level  for  the  sake  of  the  pillars  along  it 
and  the  vamping  under  the  rails.  How  much 
better  would  the  return  be  if  this  were  done 
while  the  ground  was  still  standing?  An- 
other feature  is  that  it  .sometimes  predisposes 
portions  of  the  workings  in  the  vicinity  to  an 
attack  of  the  same  malady  through  the  shaking 
up   of   the   strata  and  the  consequent  increased 
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facilities  for  percolation.  It  might  be  possible, 
itarting  a1  the  boundary,  to  work  back  along  n 
level  taking  oul  everything  in  the  stope 
;iiul  allowing  it  to  come  in.  It  would  be  d 
diis  work  because  of  the  strong  nature  of  ihe 
hanging  which,  it'  it  held  up  iiver  large  area-, 
would  cause  the  resulting  crash  to  be  tremendous. 
The  gust  of  air  alone  from  such  a  fall  would  lie 
-comparable  to  an  explosive  wave. 

Estimates  as  to  the  depth  to  which  mining  can 
attain  are  as  various  as  the  countries  from  which 
they  emanate.  Prof.  Park  says : — Mining  at 
great  depths  will  be  limited  by  the  underground 
temperature  and  the  economic  conditions.  By 
the  adoption  ot' secondary  ventilation  and  methods 
of  refrigeration  mining  could  doubtless  be  carried 
on  at  depths  ranging  up  to  6,500  ft  ,  according  to 
the  local  increment  of  temperature. 

Mr.  A.  ( '.  Lane,  in  an  able  article  in  the  Mineral 
Industry,  gives  10,000  ft.  as  the  general  limit, 
with  a  possibility  of  reaching  15,000  ft.  under 
very  exceptional  circumstance-. 

It'  we  turn  to  coal  mining  we  find  that  the  last 
two  Royal  Coal  Commissions  of  England  have 
fixed  t,000  ft.  as  the  limit  at  which  coal  can  be 
profitably  worked. 

( Geologists  have  also  a  word  to  say  in  the  matter. 
Spurr  states  that  openings  cannot  exist  beyond 
depths  variously  estimated  at  from  16,000  to 
33,000  ft.,  and  Kemp  writes  as  follows: — The 
maximum  depths  at  which  cavities  can  exist 
varies  from  1,625  ft.  for  soft  shales  to  32,500  for 
firm  granites.  The  maximum  depths  introduce 
the  zone  of  flowage,  wherein  the  load  is  so 
excessive  that  the  yielding  to  deformation  comes 
in  the  way  of  a  viscous  flow,  or  plastic  yielding, 
evidences  of  which  are  visible  in  many  gn 
That  such  a  zone  exists  will  appear  to  anyone 
who  reflects  upon  the  necessary  behaviour  and 
yielding  of  rocks,  which  are  confined  on  all  sides 
and  yet  are  compressed  beyond  their  limit- of 
resistance. 

The  hydraulic  filling  of  workings  with  culm, 
sand,  sweepings,  ashes,  and  other  similar 
i material,  to  which  Mr.  Lane  Carter  refers,  is 
largely  practised  in  the  coal  mines  of  Silesia, 
Westphalia,  Hungary.  France  and  America,  and 
a  remarkable  diminution  in  the  number  of  acci- 
dents from  falls  of  rock  as  well  as  other  benefits 
has  attended  its  use. 

A  great  advantage  of  hydraulic  filling  is  that 
it  fills  every  inch  of  the  space,  whereas  careful 
packing  by  hand  will  only  fill  up  60  per  cent. 
The  material  packs  solid  in  a  very  short  time  and 
•  does  not  run  if  it  is  fine  :  it  has  been  piped 
underground  horizontally  for  a  distance  of  3,000 
ft.  under  a  head  of  606  ft.  The  water  consump- 
tion is  somewhere  about  1A  lb.  of  water  per  1  lb. 
-of  culm  flushed.     TailiDgs  from  the  cyanide  works 


are  being  used  in  Australia  ;  the  practice  had  t.> 
be  discontinued  for  a  time  owing  to  'he  noxious 
fumes  overcoming  the  men,  hut  the  installation  of 
a  special  washing  planl  the  difficulty. 

Any  system  of  hydraulic  filling  hi 
I  am  aware,  ever  been  tried  in  either  our  coal  oi 
gold  mines,  l.ut  it  deserves  attention  in  view  of 
its  success  elsewhere,  although  the  cost  of  install- 
ing and  opi  rating  would  prohibit  it-  u-e  in  our 
deep  levels. 

Mr.   Lane  (  '.irtcr   remarks    that    it    i-    an    litter 
impossibility  to  keep  up  a   In .  I    [ground 

when  on  the  move;  this  is  true  g rally  because 

collapse  follow-  on  bo  very  rapidly  after  the 
unmistakable  -  _  ibsidence  that  the  d 

of  men  being  buried  up  or  imprisoned  becomes  too 
great  to  permit  of  their  entering  the  affected 
But  there  are  times  when  timber  stacks  filled  with 
ua-te  caii  be  rushed  in  along  the  levels  and  much 
of  the  development  saved  from  destruction. 
Timber  alone  will  not  delay  the  collapse  by  a 
single  hour,  and  is  only  useful  where  the  hanging 
is  bad  in  small  patches  and  where  there  is  no 
weight  coming  on  from  the  strata  above.  The 
practice  of  leaving  Btope  pillars  over  the  ba  i 
wall  of  an  incline  shaft  sunk  in  the  foot  was  not 
a  suggestion  of  mine  and  meets  with  my  emphatic 
disapproval,  as  does  also  the  suicidal  practice  of 
stoping  under  the  footwall  which  has  been 
frequently  indulged  in  in  the  pa-'. 

Facts  certainly  point  to  the  pillai  3,  as  laid  down 
by    the    present    regulation,    being  in    a    v. 
position  :   it  must  be  noticed,  however,  that  there 
were   two  exception-   to   the  law  of  t: 
fracture,  and    that    any   change    would    have   an 
economic,    even   a  legal,    hearing.      It    would   be 
manifestly  unfair  to  deprive  an  outcrop  property  of 
ground  which  ha-  been  taken  into  its  ore  reserves 
in  order  that  some  object  on   the  surface   of  the 
adjoining   deep    level,    for     which     ground    had 
already   been   allocated,    should   receive   support. 
We    may   be  justified   in   saying  that  t! 
regulation    is    wrong,   but    w<  ■  ■    in  a 

position  yet  to  say  definitely  which  otlur  would 
be  right. 

To   make   our   mines    si  fcerity 

may  derive  benefit  from  what  we  leave,  as  Mr. 
Wager  Bradford  suggests,  is,  1  '■  nture  to  say,  a. 
policy  that  is  carried  out  conscientiously  in  no 
mining  camp  in  the  world,  however  self-sacrificing 
its  inhabitants  may  be  in  other  way-,  and  how- 
ever much  they  may  applaud  such  an  admirable 
sentiment.  And  when  we  consider  the  continual 
fight  which  miners  wage  against  natural  forces 
and  the  uncertainty  of  how  long  that  struggle 
can  be  carried  on,  it  is  little  to  be  wondered  at 
that  most  people  prefer  to  leave  for  posterity 
certain  sums  of  money  in  the  bank,  if  they  can, 
rather  than  doubtful  blocks  of  ground  in  the  mine. 
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Mr.  Reid  Bell's  clear  description  of  the  settle- 
ment of  subsided  ground,  in  conjunction  with 
that  of  Prof.  Yates,  explains  fully  what  may  be 
expected  to  occur  in  any  class  of  formation,  lie 
is  wrong,  however,  in  the  deduction  which  he 
drew  from  my  remarks  on  the  Geldenhuis  Deep 
subsid  -  this  from  its  sudden  nature  was  a 

very  likely  one  to  have  affected  the  surface,  and 
iving  done  so  it  is  regarded  by  me  as  one  of 
the  strongest  arguments  in  favour  of  the  1,000  ft. 
horizon  of    no  surface  effect-.      His   remarks  on 
longwall    working,    of    which    he    has   intimate 
knowledge,    are    so   interesting   that  I    hope    he 
will  see  his  way  to  extend  them  f<»r  our  benefit. 
The  neces.-ity  of  a  careful  examination  of  wet 
hanging  walls  is    emphasised    in    Mr.    Whitton's 
remark-.      Now  this  examination  is  an  excellent 
_    aid.    but    in  many  cases   quite  ineffective. 
We    have   no  means  yet  of   testing  the  solidity 
of  thick  slabs  of  hanging  and  of  thus  protecting 
ourselves  against  accident-,  such  as  the  one  which 
occurred    on    the    New    Eeriot,    where    a    solid 
.    5  ft.   thick  aud  weighing   about   400  tons, 
came  away  without  any  warning. 

The  u^ual  way  of  testing  hanging  is  by  careful 
examination  and  by  sounding  it  with  a  4  lb. 
hammer.  Now  with  a  4  lb.  a  slab  3  ft,  thick 
will  not.  when  struck,  emit  the  hollow  sound  which 
indicates  looseness,  even  a  20  lb.  hammer  will  fail 
to  elicit  any  information  if  the  slab  is  over  4  ft. 
thick  :  a  5  ft.  -lab  cannot  be  tested  at  all.  It 
occurred  to  me  that  an  instrument  might  be 
devised  which  would  assist  the  ear  in  distinguish- 
ing with  greater  nicety  the  quality  of  the  sound 
emitted  by  different  thicknesses  of  material. 
dingly  I  made  a  number  of  tests  with  an 
instrument,  a  special  form  of  stethoscope, 
familiar  to  medical  men  under  the  name  of 
phonendoscope.  The  results  have  been  nugatory 
.  and  the  matter  is  merely  mentioned  to 
draw  the  attention  of  those  of  an  inventive  turn 
to  a  direction  where  their  energies  might  be  well 
and  humanely  employed. 

The  serious  problem  of  falls  of  rock  is  solved  very 
considerably  byresueing,  and  from  this  and  other 
aspects  I  wish  to  amplify  my  original  remarks. 
It  must  be  borne  in  mind,  that  resueing  far  from 
being  a  new  thing,  is  an  ancient  mining  method 
and  that  it  has  been  tried  in  several  <>\  our  mines 
and  found  unsuitable.  It  cannot  be  practised 
where  the  reef  is  broken  up  into  stringers,  and  it 
has  no  utility  where  the  reef  is  wide,  its  applica- 
tion is  al-o  rendered  very  difficult  when  bedding 
planes  are  not  present.  A  narrow  reef  with  well 
defined  partings  is  the  ideal  thing.  Its  use 
necessitates  a  large  number  of  working  fare-,  a-  it 
is  obvious,  that  in  the  alternate  breaking  of  waste 
and  reef  the  quantity  mined  of  the  latter  will  not 
be  so  great  as  in  ordinary  working.    Furthermore, 


broken  ore  cannot  be  allowed  to  accumulate  in 
the  stopes  :  this  will  render  underground  con- 
ditions inelastic.  The  improvements  in  ventila- 
tion, the  lessened  danger  of  accidents  from  falls 
of  rock,  and  the  increased  possibility  of  making 
narrow  poor  reefs  pay,  are  factors  which  entitle 
it  to  respectful  consideration. 

Mr.  S.  Richards,  the  acting  manager  of  the 
Jumpers  (i.  M.  Co.,  has  kindly  given  me  some 
figures  illustrating  the  two  systems,  and  I  have 
picked  out  at  random  a  few  returns  showing  the 
work  done  by  tributors  on  that  mine. 


Reef. 

Keef  Width. 
Inches. 

Milling 
Width. 

Inches. 

Boys  per 

Shift. 

Tons 
Hoisted. 

MKL 

6 

12 

9 

.Ill 

SR 

8 

16 

20 

137 

si: 

6 

1-2 

5 

46 

MRL 

4 

8 

9 

62 

MRL 

4 

1-2 

6 

60 

MRL 

5 

10 

10 

63 

MRL 

12 

15 

14 

105 

mi;  i. 

8 

16 

8 

75 

In  the  comparative  statement  it  will  be  noticed 
that  tributors  are  charged  10s.  per  ton  on  all  rock 
sent  out  by  them.     This  and  the  system  of  pay- 
ing  by    the    dwt.   per  ton  is   an   effective  check 
against  sending  up  waste  and  against  losing  reef, 
for  it  is  obviously  to  the  tributors'  advantage  to 
send   up   clean  reef  and   fines   so  as   to  get  the 
greatest   result,  and  the   obvious  rarely  requires 
much  pressing  when  there  is  money  in  it. 

Example  of  Tributors'  Contract. 
Stope  width  30  in.      (7^,  tons  per  fathom) 
Stope  value  4-0  dwt.  per  ton 
Eteef  width  3  in.  (15  cwt.  reef  per  fathom) 

Eteef  value  40  dwt.  per  ton 
Assuming  tributor  saves  6 
in.,   this    wouid    equal    20 
dwt.  per  ton,  1 },  tons  ore  per 
fathom  value  20  dwt.  per 

ton.     Value  per  fathom  ...  £6     5     0> 

]h  tons  ore  («    20  dwt.  (// 
2s.  9d.perdwt.  =  55s.perton 
Less  10s.  per  ton  reduction 
charges 

\\  tons  0<  4 os.  per  ton  per 
fathom  ...  ...  £3     7     6 

Underground  Costs — 
li    ton-    shovelling,    tram- 
ming, etc.,  (a   3s.  ...  4     6 

1 .',  tons  reduction  charges, 

etc.,  Qi  10s.  Id.  ...  15     1 J 

1 1   tons  residues  to   dump 

@3s.  ...  ...  4     6 


Profit  per  fathom 


£4   11 
1    13 


7.1 
4.1 


Profit  per  ton  milled,  22s.  3d 


£6     5     0  £6     5     0 


Aug.  mo: 


Alex.  Rich  Subsidi  ne< . 


|M 


Stoping   b^   Contract  («    60s.  per  Fathom. 

Taking  the  same  as  above. 
Value  per  fathom  ...  £6     5     0 

To  contractor  per    fathom  £3     0     () 

7.1  tens  ore  per  fathom 

( !osts,  shovelling,  i  ramming 

per  ton  -"5s.         ...  ...      1      2      6 

7.1  t  his  less  20  per  cent. 

sorted  at  mill 

6    tons    reduction    charge 

10s.  Id.  ...  ...     3     0     6 

6  tons  residues  to  dump  3s.  1 8     o 


Loss  per  fathom 


£8     0     0 
I  15     0 


£6     o     0  £6     5     0 


Loss  per  ton  milled,  5s.  lOd. 

Mr.  Weldon  questions  the  figures  given  for  the 
crushing  strength  of  pillars  and  quotes  Eytelwein 
&  Euler  in  support  of  his  argument.  Eytelwein's 
formula,  which  has  been  superseded  by   Euler's, 

when  reduced  to  its  simplest  form  is  to  the  effect 
that  the  strength  of  rectangular  columns  varies 
directly  as  the  longest  side  multiplied  by  the 
shortest  side  cubed  and  inversely  as  the  height 
squared.  Similarly  Euler's  formula  is  that  the 
strength  of  a  column  varies  directly  as  the  area 
squared  and  inversely  as  the  height  squared. 
These  two  formulas  are  identical  when  the 
columns  are  square.  Now  Euler's  formula  can 
only  be  used  for  long  pillars,  that  it  is  for 
those  that  fail  by  bending.  In  the  cas 
square  pillars  of  rock  Euler's  formula  cannot 
be  used  unless  the  height  of  the  pillar  is  27 
times  the  length  of  the  side.  This  would  mean, 
taking  the  ordinary  mine  pillar  of  10  ft.  square, 
that  this  formula  will  give  quite  erroneous  results 
unless  the  pillar  is  270  ft.  high. 

For  shorter  pillars,  that  is  those  whose  height 

is  from  about  10  times  the  side  upwards,  there 
are  numerous  formulae  in  use,  such  as  those  oi 
Gordon,  Grashof,  Hodgkinson,  Xavier,  Tetmajer, 
etc.,  but  these  introduce  considerations  of  bending 

as  well  as  of  crushing  and  cannot  therefore  be 
applied.  Gordon's,  the  one  in  most  general  use, 
gives  a  result  which  uever  exceeds  the  crushing 
strength  of  the  material.  As  our  mine  pillars 
are  neither  columns  nor  pillars,  in  the 
engineering  sense,  but  short  blocks,  the  only 
formula  applicable  is  that  furnished  by  the 
researches  of  Bauschinger,  the  eminent  German 
authority  on  the  testing  of  materials. 

There  is  a  general  law  governing  the  strength 
of  blocks,    such  as   are  used    for  testing.       For 


tesl  blocks  of  geometrically  Bunilar  form  the 
crushing   strength    vanes    ae    th  if   the 

surface  on  which  t  he  crushing  pr< 
generally,  the  strength  ol   geometrically  rimilar 
tesl    pieces   varies  as  the  Bquare  of  homol 
sides.     Bauschinger's  formula,  which  holds 
to    heights    up    to    five   times    the    Bide, 
follow  - 

A     area  oi  section  ol  prism. 
1       circumference  or  perimi 
h     height  of  piece. 

I  rength  per  unit  section, 
ad  c     constants  for  e  urn  material. 

It   gives  at   once    the    law   that    prisms   and 
cylinders  of  geometrically  similar  form  have  the 
same  strength  per  unit  section,  also  that  in  prisms 
of  the  same  height  and  sectional  area  ti 
per  unit  section  varies  inversely  as  thesquan 
of  the  circumference. 

For   square    prisms   of    different    heights    the 
equation  becomes /=  k  +  c-  where  i  is  the  side  of 

the  square,  and  h  its  height. 

Bauschinger  gives  several  value-  for  I 
stants   for  different  materials  ;  the  following 
for  sandstone  : — 

/.- 
Swiss   fine   grained   sandstone      283'5       316 

kg.  per  sq.  cm. 
Finegrained  Bunter  sandstone      327  l<»7-5 

kg.  per  sq.  cm. 

Series   of  tests   with  square  and   rectangular 
prisms  of  different  heights  and   side   ratio- 
grained  sandstone  '•'       '■'' 

In  a  series  of  tests  of  square  prisms 
fine    blue-gray   Swiss    sandstone,    the    pn 
applied  normal  to  bed,  and  with  r 
heighi  of  values  varying  from   *98   to   1  "32,  the 
results  indicate  that  the  strength  i  in  the 

following  manner  :  — 

Height  =  side.     Strength    per   unit    section  =  l 
Height     \  side.  „  >,  ••        =  1*3 

Height  =  }■  side.  ..  „  „         =-';J 

H"ight  =  ]  side.  .,  ■•  ••        =o'i 

The  average    stope   pillar   on    the    Rand   has 
probably  a  height  of  from  \  to  \  of  its  side  or 
a   mean  factor,  as  above,  or  about   t 
a    calculated     crushing    resistance     of     20,000 
lbs.  per  sq.  in.  on  thi  Now  all  rock  speci- 

mens selected  for  testing  are  carefully  prepared, 
are  of  homogeneous  material  and  without  flaws. 
A  mine  pillar  is  rarely  of  homogeneous  material, 
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it  is  certainly  not  free  from  flaws  naturally,  and 
the  vibration  of  dynamite  explosions  all  round  it 
will  have  the  effect  of  creating  Others  artificially. 
It  is  also  subjected  to  the  continued  influenc 
moisture,  vibration  and  uneven  pressure  :  when 
these  injur:  irs  are  given  their  due  weight 

it  will  he  found,  that  my  estimate  of  a  crushing 
strength  of  from  10,000  to  15,000  lb.  per  sq.  in., 
is,  in  the  present  state  of  our  knowledge,  quite 
warranted. 

Mr.  Weldon  n-marks  that  roots  rarely  fail  by 
shearing  in  practice.  Failure  by  bending  is 
certainly  the  common  form  of  collapse,  although 
from  theoretical  reasoning  the  contrary  would 
appear  to  be  the  case.  I  lending  is  enormously 
affected  by  flaws  in  the  rock  and  shearing 
very  little.  A  slab  will  tail  by  shearing  where 
the  greatest  weight  rests  on  the  smallest  area 
that  is  at  the  circumference  of  the  pillar.  The 
area  of  resistance  to  shearing  is  the  thickness 
of  the  slab  multiplied  by  the  circumference  of 
the  pillar,  and  it  is  only  when  a  flaw  follows 
the  contour  of  the  latter  that  the  shearing 
strength  of  the  slab  is  greatly  reduced.  The 
splitting  up  of  a  slab  by  bedding  planes,  resulting 
in  separate  bodies  in  course  of  time  owing  to 
moisture,  exercises  a  tremendously  prejudicial 
effect  on  bending  and  none  at  all  on  shearing, 
and  this  one  reason  alone  will  explain  many 
instances  of  roof  failure. 

The  figures  relating  to  the  size  of  pillars,  their 
distance  apart,  etc.,  are  based  on  experience,  and 
in  this  they  should  carry  with  them  a  recommen- 
dation to  Mr.  Coombe. 

A  few  notes  on  the  failure  of  mine  pillars  may 
be  of  interest.  The  stress  on  any  oblique  plane 
in  a  prism  loaded  with  a  weight  P  can  be 
resolved  into  two  components,  one  a  normal 
component,  Pcos^A,  and  the  other  a  tangential 
component,  PsinAco&A  where  A  is  the  angle 
between  the  normal  to  the  plane  and  the  axis 
■of  the  pillar.  This  tangential  component  or 
shearing  stress  becomes  greatest  when  A  is  45°, 
and  is  equal  to  \  P.  The  normal  component 
Pcos-A  influences  the  angle  and  intensity  of 
the  stress  at  which  the  pillar  fails.  Acting  in 
a  direction  normal  to  the  plane  of  shearing 
it  causes  a  frictional  resistance,  which  restrains 
the  action  of  the  shearing  stress.  In  very 
short  mine  pillars  the  action  along  any  one 
oblique  plane  would  be  greatly  restricted,  and 
this  may  account  for  an  increase  in  strength. 
.V  cube  breaks  along  symmetrical  planes  similarly 
situated  with  regard  to  its  axis,  that  is,  into  six 
similar  and  equal  pyramids  with  a  rectangular 
base,  and  a  prism  similarly ;  but  in  the  case  of  the 
prism  the  upper  and  lower  pyramids  are  termi- 
nated by  a  line  instead  of  a  point.     A   cylinder 


resolves  itself  into  two  cones  with  the  edges  split 
off  all  round.  This  action  can  be  often  seen  in 
a  mine  when  the  pillar  is  fairly  long,  pieces  flak- 
ing off  about  half  way  up,  the  top  and  bottom 
remaining  solid,  until  at  last  it  degenerates  into 
a  wasp-waisted  affair  of  shattered  rock. 

Mr.  Boright's  remark  that  falls  are  more 
prevalent  before  the  month  of  May  supports  the 
supposition  that  percolation  resulting  from  the 
rainfall  exercises  a  marked  effect.  The  danger 
consequent  upon  the  breaking  of  a  footwall  in 
order  to  obtain  waste  for  packing  in  steep  stopes, 
to  which  Mr.  Homersham  alludes,  does  not,  of 
course,  apply  to  those  of  moderate  dip.  The 
main  point  to  be  considered  then  would  be  the 
thicknesses  of  hanging  and  foot,  supposing  the 
waste  to  be  required  in  a  stope  occupying  an 
intermediate  position. 

I  regret  that  the  scope  of  my  paper  will  not 
permit  me  to  discuss  fully  with  Mr.  Coombe  the 
relative  merits  of  practice  and  theory,  so  will 
conclude  by  observing  that  a  wrong  idea,  even  if 
embodied  in  a  formula,  is  not  such  a  bad  thing, 
as  it  may  be  confuted.  It  is  the  want  of  ideas 
that  is  anathema. 

The  President  :  Mr.  Hichardsonhao  certainly 
struck  a  held  which  is  quite  new  to  us, 
though  I  am  sure  that  as  years  go  on  we  shall 
hear  more  and  more  of  it,  because  we  must  expect 
something  like  a  general  subsidence  right  along 
the  reef.  He  mentions  the  matter  of  a  seismo- 
graph. Mr.  Lines,  the  Director  of  the  Observa- 
tory, also  touched  upon  that  subject  in  his  con- 
tribution to  the  discussion,  and  if  I  remember 
rightly  you  listened  to  his  suggestion  that  the 
Observatory  should  have  a  seismograph  very 
sympathetically.  I  had  no  idea  that  these 
instruments  were  so  cheap.  A  matter  of  £80  is 
not  much,  considering  the  utility  of  such  an 
instrument,  and  I  would  like  your  views  as  to 
whether  the  Society  should  move  in  the  matter  of 
seeing  that  the  Observatory  is  provided  with 
one. 

It  was  agreed  that  this  matter  should  be  left 
in  the  hands  of  the  Council. 

The  President  :  May  I  make  a  remark  in 
connection  with  the  Jumpers  mine,  which  Mr. 
Richardson  mentioned  .'  1  was  round  there 
to-day  with  some  of  my  students,  and  I  hope  that 
before  long  the  Council  will  be  able  to  arrange  a 
visit  for  the  members  of  the  Society.  Undoubtedly 
it  is  the  most  interesting  mine  on  the  Hand.  You 
not  only  have  resueing  there  but  you  have  special 
forms  of  timbering  and  supports  which  you  see 
nowhere  else  on  the  Hand. 
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NOTES     ON     SOME    RECENT    [MPROVE 
MKXTS  IN  TUBE  MILL  PRACTICE. 


Bead  at  April  Meeting,   19 


By  Kenneth  L.  Graham,  M.I.M..M.  (Member). 

DISCUSSION. 

Mr.  J.  Kennedy:  In  spite  of  having  used 
banket  exclusively  as  a  substitute  for  imported 
pebbles,  for  the  past  15  months,  I  have  always 
been  under  the  impression  that  better  results 
could  be  obtained  by  using  pebbles.  I  fail  to 
see  how  an  irregularly  shaped  piece  of  ore  can 
possibly  lie  as  effective  as  a  smooth  round  pebble. 

Without  presuming  too  much,  I  venture  to 
suggest  that,  in  Mr.  K.  L.  Graham's  test,  the  N". 
2  mill  consuming  pebbles  was  underloaded,  as  1 
do  not  consider  670  lb.  sufficient  feed  for  a  mill  of 
this  size  per  2 \  hours.  It  is  not  surprising  that 
Mr.  Fraser  Alexander  got  better  results  with 
banket  in  his  test.  As  stated,  his  trial  was 
of  shorter  duration,  and  two  tons  of  Danish 
pebbles  were  fed  daily.  If  not  an  impertinent 
question,  I  should  like  to  ask  Mr.  Alexander,  for 
what  peril k1  was  the  feed  of  two  tons  per  mill 
per  "_'  I  hours  continued  .' 

With  Mr.  Graham's  theory  of  the  higher  per- 
centage of  work  being  done  by  impact,  rather 
than  by  grinding,  I  entirely  disagree,  and  for  this 
reason  :  —I  had  come  to  the  conclusion  some  time 
back  that,  manganese  liners  had  not  been  given  a 
fair  trial  before  being  condemned,  as,  at  the  (den 
Deep,  the  life  of  manganese  liners  was  about  90 
days,  while  at  the  Robinson  Deep,  the  liners 
lasted  only  about  50  days ;  I,  therefore,  set  to  wi  irk 
to  ascertain  the  cause  of  this  marked  difference 
in  life,  and  in  endeavouring  to  approach  as  nearly 
as  possible  the  real  thing,  i.e.,  manganese  lining, 
I  found  that  by  loading  a  glass  jar  with  small 
pebbles,  which  had  been  discharged  from  the  tube 
mills,  the  pebbles  reaching  just  under  the  m 
the  jar,  when  lying  on  four  rollers,  and  clean  sand 
and  water  at  1  to  1  being  added  to  reach  just 
under  the  centre  of  the  jar,  the  jar  then  being 
made  to  revolve — the  result  was  just  as  I  had 
anticipated.  Instead  of  the  load  being  raised 
sufficiently  high  to  enable  the  pebbles  to  roll  and 
tumble  over  one  another,  the  load,  with  the 
exception  of  a  few  pebbles  slipped,  on  the  side  of 
the  jar  whilst  revolving. 

More  pebbles  were  then  added  to  bring  the 
load  well  up  over  the  centre,  and  the  jar  was 
started  again.  This  time,  much  to  my  satis- 
faction, the  pebbles,  with  pulp  clinging  to  them, 
began  rolling  and  tumbling  over  one  another 
■dawn  the  inclined  surface  of  the  lo.vd,  formed  by 
the  rotary  motion  of  the  jar. 


It  is  interesting  to  note  how  the  pebbles 

pulp    rise    at    the   ascending    -id'-   of   tie 
although,  to  all  appi  i  -  level  to 

about  tin-  outflow  mi  thi-  descending  Bide. 

Some  members  might  -till    be  "i  the  opii 
that    this  experiment   does    nol    prove  that    the 
grinding  i-*  nut  done  by  impart,  and  for  their 
In-ill  tit  I    should   like   t"   explain   that,    in    this 
experiment,  when  the  jar  was  under  loaded,  there 
ivas  scarcely  an)  sound  noticeable  while  th 
was  revolving,  but,   when  the    pebble    load 
increased  to  the  point  mentioned,   there 
noise  of  the    pebbles    striking   the    liner,    which 
coincides    with   Mr.    S.    11.    I 
while  the  manganese  linei 

the  Glen  Deep,  and  which  was  mentioned  while 
Mr.  II.  A.  White's  paper  mi  "The  Theory  of  the 
Tube  Mill"  was  being  discussed  before  this 
Society  about  two  and  a  hall  -  Mr. 

Pearce    si  ited    thai    a    g 1    deal  of    difference 

was  noticed  in  the  sound  of  the  tube   mill    when 
this  liner  was  first  run.  inasmuch  a-  there  n    • 
absence  of  rumbling  which    had    been    a    f< 
previously.     He  also  3t  ited  that  there  was  a  ten- 
dency   fur    the    pebbles    to    wear    ti.it.    and    the 
crushing  efficiency  dropped  considerably.     I. 
the  rumbling  occurred  again,    and    th--   crushing 
efficiency    increased.       lb'    also    concluded    by 
remarking,     that     he     supposed      that      there 
was     considerable     slip     on     the    smooth 
face      when      starting,      and      that      later,      tin- 
liner  had  acquired  a  rough  surface  and  raised  the 
pebbles  a  little  higher  than    the    smootl 
had   done,    which    fact    cause-    crushing   to    be 

ac< lplished  instead   of    reduction    by  attrition. 

The  manganese  liners  when  discarded  at  the 
Robinson  Deep,  were  as  smo  »th  as  glass,  and  this 
proved  that  Mr.  Pearce's  supposition  was  incor- 
rect. The  sole  cause  of  the  a  rumbling, 
and  the  dropping  of  efficient  grinding  was,  that 
the  mill  was  under  loaded.  An  important 
point  which  appears  to  have  been  overlooked, 
when  advocating  the  theory  of  crushing 
by  impact,  is  that,  as  soon  as  tin-  rolling 
or  tailing  pebble  touches  the  water,  the  pulp 
clinging  to  it  becomes  disengaged,  and  the  bare 
pebble  strikes  the  liner,  and  this  a  ts  for  the 
rumbling  referred  to. 

With  reference  to  hydraulic  classification,  I  run 
seventeen  classifiers,  five  abreast  in  the  first  row, 
and  six  in  the  two  following,  and  '   on 

all.  rinding  it  essential  to  do  so  when  dealing  with 
a  big  tonnage  with  a  limited  tube  mill  instal- 
lation. 

The  longest  life  of  silex  liners,   I  in.    thick.    1 
have  experienced  is,  108  days,   and   a   lining 
local  chert,  4  A  in.  thick,  has  been  running  for  102 
days,  and  to  all  appearances  will  last  a   fortnight 
longer  ;  but  it  seems  that  the  days  of  silex  and 
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cherts  as  liners,  are  numbered,   judging   by   the 
s  attending  the  lining  accidentally  invented 
at  the  Los  Estrellaa  mine,  EHOro,  Mexico,*  where 
the  inventor  had  lined  his  mill  with  riffle-like 

order  to  raise  the  pebbles  nearly  to  the  top 
oi  the  mill,  thus  increasing  the  height  of  drop. 
When  the  mill  was  opened  after  several  hours' 
run,  it  was  found  that  the  pebbles  had  become 
_  1  into  the  riffles,  and  thus  formed  a  lining 
of  themselves.  Alter  eight  months'  run,  the  wear 
of  the  casting  was  found  to  be  so  slight  as  to 
indicate  a  life  of  two  to  three  years. 

A  FEW  NOTES  <>N  THE  REFINING   OF 
BASE   BULLION. 


(Bead  ■•t  M<i;j  Meeting,    1907.) 
By  C.  W.  Lee  and  W.  O.  Brontoh  (Members). 

i » i  — <  I  BSION. 

The  President :  I  think  Mr.  Lee  has  an 
apparatus  which  he  would  like  to  show  the 
memb 

Mr.  C.  W.  Lee  exhibited  an  air  pump  for 
generating  compressed  air.  He  pointed  out  that 
the  air  from  the  compressors  could  not  he  made 
available  owing  to  the  moisture  contained  therein, 
apart  from  the  heavy  cost  of  conveying 
st  of  the  smelting  works  are  situated  some 
considerable  distance  from  any  air  connections, 
and  therefore  some  local  means  of  generating 
compressed  air  cheaply  must  be  adopted. 

apparatus  shown  was  very  simple  but 
efficient,  consisting  merely  of  a  petrol  tin  reservoir 
and  a  motor  pump  which  could  be  worked  by  a 

Dative. 

Mr.  T.  Lane  Carter:  Since  reading  the 
paper  I  have   been  struck  with   the  trouble  our 

friends  have  had  with  their  cyanide  bullion.  It 
is  apparent  that  there  is  a  difference  in  the  fine- 
!  gold  along  the  reef  in  the  banket.  I  have 
worked  out  the  average  fineness  from  our  cyanide 
woiks  for  the  last  three  months,  and  find  it  to  be 
about  <v9i'  fine.  We  have  had  one  or  two  liars  as 
high  as  906,  and  several  bars  over  900,  but  the 
S92.  Thai  -hows  how  fine  the  gold  is 
on  the  West  band.  We  have  also  been  on  the 
look  out  for  copper  and  othei  metals  in  the  ore, 
but  my  experience  out  west  is  that  we  have 
extremely  small  quantities  of  base  metals  in  the 
banket.  We  have  succeeded  in  finding  traces 
only  of  copper,  zinc  and  lead.  I  have  been 
wondering  whether  the  trouble  Messrs.  Lee  and 
Brunton  have  had,  is  due  to  the  base  metals  being 
in  the  banket  in  larger  quantities  in  East  Central 
section  of  the  Band. 

See  this  Journal,  p.  00. 


Prof.  J.  A.  Wilkinson  :  I  should  like  in  the 
first  place  bo  congratulate  the  authors  on  having 
ssfully  introduced  a  practical  method  of 
refining  poor  cyanide  bullion  by  means  of  air, 
but  I  was  sorry  to  find  on  reading  their  paper 
that  data,  such  as  are  required  for  the  study  of 
the  scientific  aspect  of  the  problem,  are  entirely 
wanting.  It  was  from  this  point  of  view  that 
my  attention  was  drawn  to  the  paper  as  I  was 
studying  the  Bessemer  steel  process  at  the  time. 
I  would,  therefore,  ask  the  authors  if  they 
could  supply  the  missing  data,  so  as  to  make  it 
possible  to  work  out  the  problem. 

The  President  :  We  will  not  close  this 
discussion  to-night,  but  keep  it  open  until  the 
next  meeting. 

THE  UTILISATION  OF  WASTE  HEAT  IN 
SLIMES  SETTLEMENT. 


(Head  at  June  Meeting,  1907). 


By  A.   Salkinsox  (Member) 


DISCUSSION. 

Mr.  W.  R.  Dowling:  Throughout  the  pages 
of  our  Journal,  and  other  technical  papers  and 
1  looks,  are  to  be  found  scattered  references  to 
heating  cyanide  solutions,  but  really  no  definite 
information  or  figures  are  given  so  far  as  I  have 
read. 

I  do  not  think  there  is  any  doubt  that  heat 
does  accelerate  the  settlement  of  ore  slimes.  Most 
practical  cyanide  workers  are  satisfied  that  the 
settlement  is  better  during  the  summer  months 
than  the  winter.  Mr.  Salkinson  is  the  first  on 
these  fields  to  apply  the  artificial  heating  of  the 
solution  en  the  working  scale,  and  to  produce 
results  which  prove  the  value  of  the  scheme 
beyond  a  doubt.  His  figures  go  to  show  that  by 
increasing  the  slime  solution  temperature  to 
about  .s<>  F.,  the  capacity  of  the  plant  is 
increased  by  about  2< »  per  cent.  If  heat  had 
to  be  produced  specially  for  the  slime 
works,  there  would  be  room  for  doubt  as 
to  whether  it  paid,  but,  as  Mr.  Salkinson  points 
out,  there  is  much  waste  heat  on  the  mines 
which  can  be  used  cheaply.  1  think  our 
mechanical  engineers  now  have  a  good 
opportunity  of  developing  the  scheme  of 
condensing  steam  with  the  cyanide  solution, 
which  the  cyanide  works  would,  no  doubt,  lend 
them,  on  condition  that  it  was  returned  so  many 
degrees  hotter.  What  surprises  me  is,  that  our 
mechanical  engineer  members  have  not  jumped  at 
the  idea.  In  using  warm  water  for  milling,  as  far  as 
the  cyanide  works  are  concerned,  some  decompo- 
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aitioo  of  the  sulphur  compounds  of  the  ore  might 
take  place,  but  this  would  probably  not  be  more 
than  could  be  easily  overcome.  I'm-  amalga- 
mation, 1  think,  most  mill  men  will 
that  no  harm  is  done  as  long  as  the  tem 
perature  is  constant,  and,  of  course,  not  too  high 
say,  about  s|>  I'.  1  am  anxious  to  have  Mr. 
Salkinson's  scheme  tried  on  the  planl  in  which 
I  am  interested,  and  hope  later  to  report  that 
it  lias  been  introduced. 

NOTES  ON  WAIHI  ORE  TREATMENT. 


{Read  at  July  Meeting,   1907.) 
By  Ralph  Stokes  (.Member). 


DISCUSSION. 

Mr.  W.  R.  Dowling:  I  haveread  Mr.  Stokes' 
paper  with  interest,  as  it  is  a  description  of 
the  practice  of  other  countries  by  one  of  our- 
selves. Tube  milling  in  Australia  is  so  different 
to  ours  that  it  is  very  difficult  to  make  compari 
sons.  The  economy  of  the  honeycomb  liners 
(Barry's  patent),  would  probably  depend  on  the 
existence  of  a  cheap  and  suitable,  local  material 
for  tilling.  If  it  had  to  be  imported  or  trans- 
ported any  distance,  the  only  saving,  if  any, 
would  be  the  dressing  of  blocks,  against  which 
would  have  to  be  set  the  cost  of  the  iron  cast- 
ings, and  the  labour  and  cement  for  filling.  The 
castings,  I  take  it.  wear  out  with  the  filling.  T 
think  the  economy,  or  otherwise,  of  this  ingenious 
idea  would  have  to  be  proved  by  actual  experi- 
ment, using  some  local  material,  of  which  there  is 
plenty  in  the  Transvaal.  I  believe  some  of  our 
tube  milling  men  are  making  blocks  of  worn  out 
liners  and  small  pebbles.  The  procedure,  as  I  saw 
it  on  the  Glen  Deep,  in  the  hands  of  Mr.  Osborn, 
the  cyanide  manager,  was  to  break  up  the  silex 
and  pebbles  into  small  pieces,  and  fill  them  with 
cement  into  wooden  moulds.  When  set,  the 
blocks  were  removed  from  the  moulds.  The 
moulds  are  shaped  to  produce  a  block,  curve!  at 
the  back  to  fit  the  circle  of  the  mill,  and  with 
sufficient  batter.  The  honeycomb  liners  certainly 
have  the  advantage  of  being  built  in  very  quickly. 
reducing  the  time  of  stoppage  to  even  less  than 
the  creditable  records  of  some  of  our  local  men. 

A  separate  house  for  the  amalgamating  plates 
is  a  point  that  recommends  itself.  The  hanging 
up  of  the  mill,  because  the  gold  recovery  portion 
of  the  works  require  attention,  seems  to  me  wo  mg 
in  principle.  With  a  plate  to  each  5  stamps,  the 
stoppage  of  our  batteries  for  dressing  and 
scraping  plates,  amounts  to  about  half-an-hour 
per  day,  or  about  2  per  cent,  of  the  possible  time. 


Mills  as  constructed  on  these  fields  require  men 

capable  of  miming  machinery  as  well  a-  recov<  i 
old  I  y   amalgamation,  qualifications  which 
are  quite  opposite.     The   better  arrangement  is 
that  described  by  Mr.  Stokes  where  an  eng 
attends  to  the  machinery  and  a  metallurgical  man 
to   the   gold    recovery,    in  a  building. 

Finally,  as  pointed  out  bj  Mr.  Stokes,  the,, 
of  theft,  if  it  does  exist,  is  \eiy  much  reduci 

With  reference  to  tie-  treatment   ol 
think  that  Air.  Stokes1  prophesj     that  filters  will 
take  the  place  of  presses     i-  true,   in  localities 
where  the   decantation    procet  not    prove 

better  than  either. 

Mr.  C.  E.  Deakin  (contributed):     1  read  Mr. 

Stoke-' paper  with  very  great  inter*  -on,,. 

short  time  I  was  employed  on  the  Waihi  Com- 
pany's property.  The  first  part  of  the  paper  i- 
confined  to  methods  of  treatmenl  which  havi 
introduced  since  I  left  there,  and  it  is  more 
particularly  a-  regards  the  milling  practice  that 
1  venture  these  few  remark-. 

In  dealing  with  the  milling  arrangements  of 
the  three  mill.-  belonging  to  the  Waihi  Company 
it  must  be  home  in  mind  that  the  two  principal 
mills,  the  Waihi  (90  stamps)  ami  tin  V; 
mill  at  Waikino  (200  stamps),  the  latter  sit 
some  .">  or  4  miles  further  down  the  Ohinemuri 
River,  were  originally  installed  and  equipped  for 
dry-crushing  with  stamps,  the  ore  having  tir-t 
dried  in  big  kilns  cut  out  of  the  hill  side. 
it  was  only  when  the  great  advai  a  '  wet- 
crushing  could  no  longer  be  argued  against,  and 
the  quantity  of  sulphide  ore.  which  necessitated 
concentration,  had  increased  to  an  ezent  beyond 
the  capacity  of  the  small  Union  mill  (40  stamps) 
designed  to  cope  with  it.  that  the  company  con- 
verted their  mills  to  wet-crushing  plants. 

Mr.  Stoke-  states  in  his  paper  that  the  practice 
of  keeping  the  amalgamation  entirely  distinct 
from  the  crushing  department  is  peculiar  to  the 
Waihi  Company,  at  least  in  Australasia.  Perhaps 
it  may  be  questioned  if  the  Waihi  people  would 
have  adopteil  that  system,  had  not  a-  I  have 
before  said,  the  two  principal  mills  been  built  for 
dry-crushing,  and  consequently  plate  mom  was  not 
taken  into  account:  while  in  the  Union  mill  the 
neighbourhood   of   the  stam]  -  dark  that 

careful  amalgamation  would  have  been  impossible 
except  through  the  aid  of  artificial  light.  The 
advantages  or  the  arrangement  are  many,  for 
example,  the  entire  absence  of  prease,  the  full 
efficiency  of  tin-  platefe  and  the  doing  away  with 
the  necessity  of  hanging  up  any  .-tamp-  whilst  the 
plates  are  being  examined  and  periodically  dressed 
and  cleaned  up. 

While  not  maintaining  that  the  Rand  com- 
panies   should   alter  their  plants   aheady   built, 
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though  a  good  case  could  be  made  out  even  for 
that.  I  think  it  can  be  proved  that  it  would  be 
-economical  for  future  mills  to  be  built  on  that 
principle.  For  purpose  of  calculation  I  have  taken 
a  200  stamp  mill,  expecting  few,  it'  any.  of  the 
deep  deeps  will  be  worked  on  a  smaller  basis.  A 
conservative  estimate  of  halt  an  hour  stoppage 
per  plate  per  day.  would  represent  on  the  stamp- 
ing capacity  above  mentioned  and  taking  a  5- 
impduty,  a  clear  gain  of  20*8  tons  crushed 
per  day.  which  allowing  t"r  an  extraction  by 
amalgamation  of  4  dwt.  per  ton  would  equal 
4-16  oz.  of  fine  gold,  value  £16  13s.  4d.  It 
would  also  be  the  means  of  -lightly  increasing  the 
white  labour  on  these  fields  as  the  extra  labour 
required  should  only  absorb  £6,  taking  three 
shifts  consisting  of  one  amalgamator  at  25s.  per 
shift,  and  assistant  at  15s.  Against  this  £6  a 
saving  might  be  effected  by  decreasing  the 
number  of  hands  required  in  what  would  be 
simply  the  .-tamping  department.  For  the 
purpr.se  of  these  few  notes  1  have  not  taken  into 
consideration  what  would  probably  take  place, 
namely,  an  increased  plate  extraction,  since  the 
plates  would  have  the  undivided  attention  of  the 
amalgamators. 

I  would  like  to  mention  here  that,  in  at  least 
one  of  their  mills  the  Waihi  Company  use  Muntz 
metal  plates  in  preference  to  copper.  In  that 
particular  mill  they  were  treating  the  larger 
quantity  of  the  sulphide  ore  then  being  obtained 
from  the  mine,  and  it  was  considered,  and  with 
good  reason,  too,  that  the  Muntz  metal  plates 
were  easier  kept  clean  and  in  a  bright  condition, 
due  possibly  to  the  slight  galvanic  action  set  up 
by  the  zinc-copper  couple.  The  Muntz  metal, 
not  absorbing  the  mercury  like  copper,  requires 
rather  closer  attention  and  more  frequent  removal 
of  the  amalgam. 

The  plates  were  usually  thoroughly  cleaned  up 
each  month,  and  about  once  every  two  months 
steam  was  employed  to  remove  as  much  amalgam 
a>  possible,  for  which  purpose  a  light  canvas  frame 
was  placed  over  the  plate  and  steam  introduced  at 
one  corner  through  a  \  in.  hose  and  exhausting  at 
the  other  corner  diagonally  opposite.  It  was 
usually  found  that,  if  due  care  had  been  exercised 
the  plates  would  resume  their  normal  condition 
within  24  hours  of  the  operation  being  concluded. 
A  weak  solution  of  HJSO.,  was  used  for  dress- 
ing the  plates. 

A  further  point  to  be  noticed  in  Mr.  Stokes' 
paper  is  the  fact  that  all  amalgamation  is  done 
after  the  tube  mills  and  not  as  the  Rand  practice 
usually  is  before  and  after  the  re-grinding  process. 
I  consider  that  the  amalgamating  should  take 
place  when  the  ore  is  at  its  finest,  otherwise  I  am 
inclined  to  think  that  a  certain  amount  of  scour- 
ing is  inevitable  in  view  of  the  coarse  screens  now 


employed  when  tube  mills  are  also  in  use.  The 
present  practice  has  the  further  disadvantage  of 
having  two  amalgamating  departments  to  control 
instead  of  one. 

In  concluding,  I  would  like  to  state  that  the 
remark  about  the  residues  having  already  proved 
the  snare  and  delusion  of  one  adventurous 
syndicate  is  hardly  fair  to  the  business  acumen  of 
the  men  connected  with  it.  I  think  I  know  the 
plant  to  which  the  writer  of  the  paper  refers,  and 
it  was  erected  with  the  idea  of  treating,  not  the 
current  residues  of  the  Waihi  mill,  but  the  old 
accumulation  of  tailings  from  the  early  days  of 
the  mine,  before  the  cyanide  process  came  into 
general  use,  when  the  course  of  treatment  con- 
sisted of  dry  crushing  with  stamps  and  subse- 
quent pan  amalgamation  with  an  extraction 
varying  from  40  to  60  per  cent.  These  old 
tailings  have  been  undergoing  a  process  of 
concentration  due  to  the  flow  of  the  river  for 
the  past  10  or  12  years.  If  the  syndicate  had 
erected  the  plant  with  the  intention  of  treat- 
ing the  current  residues  from  the  "Waihi  Com- 
pany's mills  they  would  not  have  placed  it  some 
considerable  distance  up  the  Ohinemuri  River 
from  the  Waikino  mill  (200  stamps),  seeing  that 
all  residues  are  discharged  into  the  river. 

The  meeting  then  closed. 


Contributions  and  Correspondence. 


XOTES    OX   ROUTINE   MIXE   SAMPLE 

ASSAYING. 


Some  eighteen  months  ago  I  devised  a  scheme 
whereby  the  green  copper  cupel  stain  could  be 
utilised  to  obviate  to  a  great  extent  the  inter- 
change of  mine  samples  during  the  several 
processes  undergone  in  assaying. 

It  was  found  that,  by  placing  25  mgm.  of 
c.p.  copper  foil  in  a  given  fluxed  sample  before 
smelting  in  the  wind  furnace,  a  distinct  green 
stain  was  noticeable  on  the  corresponding  cupel 
without  practical  detriment  to  the  accuracy  of 
either  the  bullion  or  fine  gold  determination  of 
that  sample,  ordinary  care  in  the  manipulation  of 
muffle  temperatures  having  been  observed,  and 
magnesia  cupels  used. 

We  run  our  mine  samples  in  lots  of  28,  in  both 
wind  and  mufHe  furnaces,  seven  rows  of  four. 
We  have  four  cupel  trays  which  were  made  on 
the  property,  each  tray  having  28  partitions  in 
seven  rows  of  four.  We  also  have  sample  trays 
on  the  same  lines,  but  sufficiently  large  to  allow 
of  the  fluxed  samples  being  placed  in  them  ready 
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for  carrying  to  the  wind  furnace.  Cupel  and 
sample  trays  are  conspicuously  marked  I.,  II., 
1 1  [.,  and  I  V.  respectively. 

The  fluxed  samples  are  placed  on   the   sample 
tray  as  under  : — 


1 

2 

3 

1 

5 

6 

7 

> 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

No.  1. 

Tray. 

All  bags  arc  closed  with  the  exception  of  1,  5> 
!>,  13,  17,  21,  and  25,  and  into  each  of  these 
seven  open  bags  is  dropped  a  piece  of  c.p.  copper 
foil,  weighing  approximately  25  mgm. 

No.  II.  Tray. 

•2,  6,  10,  H,  18,  22,  and  26  are  coppered. 

Xo.  III.  Tray. 
3,  7,  11,  15,  19,  2o,  and  27  are  coppered. 

Xo.  IV.  Tray. 


4,8,  12,16,  20,24, 

So  that  when  the  four 
side  by  side  with  cupels 
their  appearance  may  be 


and  28  are  coppered. 

cupel  trays  are  placed 
in  them  after  cupellation, 
described  as  under  : — 


I. 

II. 

III. 

IV. 
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It  will  be  seen  that  stained  cupels  are  repre- 
sented in  thicker  type  than  those  not  coppered. 

An  experiment  was  made  to  deter- 
mine the  cupellation  loss  when  varying 
weights  of  gold  bullion  (10  per  cent,  silver).  20 
gm.  lead  foil,  and  25  mgm.  c.p.  copper  foil  were 
taken.  This  furnishes  a  charge  practically 
identical  with  the  average  coppered  lead  button 
obtained  by  us  in  the  assaying  of  mine  samples. 

Xow,  against  this  surcharge  I  found  4  5  dwt. 
silver  (weighed  collectively)  in  4<>0  gm.  lead  foil. 
In  order  to  obtain  these  figures  1  was  obliged  to 
run  some  35  cupellations  with  25  mgm.  copper 
foil  (and  under  the  same  conditions  as  in  tabu- 
lated experiment  above)  before  I  could  get  20 
prills  together,  owing  to  the  smallness  of  these 
prills  which  in  many  cases  went  into  the  cupel. 
Taking  into  account  this  4'5  dwt.  silver,  the  gain 
is  converted  into  a  loss  of  '5  dwt.  on  198*5  dwt., 
i.e.,  approximately  "25  per  cent.,  and  as  only  one 


1  "/.       l  mgm.,  weighed  I 
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sample  in  four  is  coppered,  the  average  loss 
through  copper  dwindles  to  the  negligible  per- 
centage of  approximately  "06. 

The  main  point  claimed  for  the  copper  stain 
check  system  is,  that  few  mistakes  occur  when 
assistants  know  that  blunders  are  apt  to 
advertise  themselves,  and  further,  that  inter- 
change of  trays  is  rendered  obvious. 

Implicit  confidence  in  one's  own  work  may  be 
good,  but  unnecessary  trust  in  others  is  bad. 

H.  M"V  KTON. 

Village  Deep,  Ltd., 
July,  1907. 


Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

Analysis  of  Wolfram  and  Hubnemte.— ' 
coarsely  powdered  mineral  is  heated  with  three  times 
it-  weight  of  sodium  hydroxide  in  a  silver  crucible 
oveT  a  spirit  lamp.  Halt  the  alkali  i-  first  melted 
and  allowed  to  cool.  The  substance  is  then  added, 
and  afterward-  the  remaining  alkali.  Fifteen  seconds 
suffice  to  complete  the  reaction,  and  the  mass  is  then 
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taken  up  with  Mater  and  filtered.  The  alkaline 
liquid  i-  oxidised  by  bromine  and  acidified  with  nitric 
acid.  Sulphur  is  men  determined  by  adding  barium 
nitrate,  the  excess  of  barium  is  removed  by  sulphuric 
acid,  and  the  acid  liquid  evaporated  to  dryness  to 
remove  most  of  the  silica.  Arsenic,  molybdenum, 
and  tin  are  ne\t  removed  by  sulphuretted  hydrogen. 
The  liquid  i-  rendered  ammomacal,  again  treated 
-with  sulphuretted  hydrogen,  and  the  tungsten  preci- 
pitated as  Bulphide  by  cautious  addition  of  hydro- 
chloric arid,  the  precipitate  being  calcined  and 
weighed.  Iron  and  phosphorus  are  determined  in  the 
filtrate.  The  residue  remaining  unattacked  by  the 
-odium  bydroxi  le  is  readily  decomposed  by  hydro- 
chloric acid.  It  contains  iron,  manganese,  cassiterite, 
and  gangue  (quartz),  but  never  tungsten.  The  free- 
dom of  the  barium  sulphate  precipitates  from  silica. 
and  tungstic,  eolunibic,  and  tantalic  acids  must  be 
ascertained,  as  also  that  of  the  silica  from  the  aeids 
and  that  of  the  tungstic  anhydride  from  silica." — F. 
NlCOLARDOT,  Compt.  rend. I  l!in7,  144,  859—861.— 
Journal  oftht  Society  of  Chemical  Industry,  May  31, 
p.  530.        V  W  . 

Method  of  Washing  Lead  Sulphate  Precipi- 
tates. -""  \N  hen  lead  is  determined  as  sulphate,  the 
precipitate  may  be  washed  with  a  solution  containing 
0*7  per  cent.  of  ammonium  sulphate,  instead  of  using 
alcohol,  as  is  customary,  or  dilute  sulphuric  acid 
followed  by  alcohol.  The  small  quantity  of  ammo- 
nium sulphate  retained,  in  no  way  interferes  with 
the  subsequent  incineration  of  the  niter  paper." — 
L.  1..  DE  KONINCK,  Bull.  Soc.  ('him.  Belg.,  1907,  21, 
141 — 14!t.  — Journal  of  tht  Society  of  Chemical 
Industry,  May  31,  1907,  p.  555.     (A.  W.) 


Tinol,  a  New  Solder.—"  The  author  reports  on 
a  new  solder,  thiol,  it-  conductivity  and  strength. 
Thiol  consists  of  a  soft  solder  metal,  containing  tin 
ami  lead  in  varying  proportions.  This  composition 
i-  disintegrated  to  a  very  fine  powder,  and  mixed 
with  dry  powder  soldering  duxes.  It  is  then  worked 
up  into  a  paste  oi  viscous  fluid  with  glycerine, 
alcohol,  or  other  sach  me  lia.  This  paste  was  spread 
over  the  test  joint-,  and  the  joints  made  either  by 
simply  warming  or  by  passing  over  them  hot  soldering 
iron-.  It  was  found  possible  to  join  all  sort-  of 
junction-,  which  otherwise  would  have  had  to  be 
made  by  other  metho  Is,  such  as  -crew  -clamp-,  etc. 
The  conductivity  experiments  -how  a  4  to  5  percent. 
higher  value  for  tinol,  while  a  strength  test  gave 
similar  results  to  the  older  methods  of  soldering." — 
M.  CORSEPSIUS,  Verhandl.  des  Ver.  zur  Beford.  des 
Gewerbfleisses,  Berlin,  1906,  237-  244;  Proc.  Inst. 
Civil  Eng.,  1906-7,  167,  7:2.  Journal  of  the  Society 
of  Chemical  Industry,  May  15,  1007,  p.  472.    (A.  W.) 


Quantitative  Determination  of  Fluorine.— 

"  The  author  ha-  obtained  satisfactory  results  in  the 
determination  of  fluorine  in  fluorides  by  a  method 
devised  by  \V.  Lenz.  The  substance  i-  weighed  into 
a  small  platinum  crucible  and  mixed  therein  with  a 
small  quantity  of  pure  calcium  oxide  The  remainder 
of  the  crncible  is  then  filled  with  calcium  oxide,  and 
the  whole  i-  inverted  in  a  larger  platinum  crucible, 
the  annular  space  between  the  two  being  also  filled 
with  calcium  oxi  le.  The  whole  i-  then  heated 
gradual 'y  to  incipient  red  heat,  cooled,  the  content- 
of  the  crucibles  cautiously  slaked  with  water,  and 
dilute  acetic  acid  added  so  long  as  evolntion  of  gas 
occur-.  The  liquid  is  now  treated  with  one  tenth  of 
it-  volume  of  alcohol,  and  after  several  hour-  the 
calcium  fluoride  is  filtered  oil' an  1  washed  with  dilute 


acetic  acid  containing  some  alcohol,  until  the  wash- 
ings no  longer  give  an  immediate  precipitate  with 
ammonium  oxalate.  The  calcium  fluoride  is  then 
dried  and  weighed,  and  may  afterwards  be  cons  cited 
into  calcium  sulphate  and  again  weighed.  Check 
experiments  with  pure  sodium  fluorideand  ammonium 
fluoride  showed  that  the  method  uniformly  gives 
results  about  U  '8  per  cent,  too  low,  which,  considering 
the  difficulty  of  fluorine  determinations,  represents 
hut  a  comparatively  small  error.  Commercial 
ammonium  fluoride  was  found  to  consist  of  the 
normal  fluoride,  NH4F,  and  not,  as  is  frequently 
a-sumed,  the  acid  salt,  XH4FFH.  The  author  has 
also  examined  the  iron  fluoride  obtained  by  dissolving 
metallic  iron  or  ferric  oxide  or  hydroxide  in  hydro- 
fluoric acid  in  presence  of  nitric  acid,  and  finds  that 
instead  of  being  ferric,  fluoride,  Fe2K8,9H20,  as  is 
usually  stated,  it  is  a  ferro-ferric  com  pound  of  the 
composition  (FeF;i.J.Fel-'.,,]idl.J(  >."  —  E.  DEUSSEN, 
Monatsh.  ('hem.,  1".  X  >7,  28,  163 — 172. — Journal  of  the 
Socii  ti i  of  Chemical  Industry,  May  L5,  1907,  p.  490. 
(A.  W.) 


Determination  of  Tin  and  Tungsten.— "The 

mixed  tungstic  and  stannic  oxides  are  heated  in  a 
covered  porcelain  crucible  with  zinc  dust  or  zinc 
filings,  for  a  quarter  of  an  hour,  and  after  cooling, 
the  mass  is  heated  with  1  :  2  hydrochloric  acid  till  no 
more  hydrogen  is  evorVed,  and  all  the  metallic  tin  is, 
therefore,  dissolved.  To  the  cooled  liquid,  potassium 
chlorate  is  cautiously  added  till  the  blue  colour  has 
entirely  disappeared,  and  the  tungsten  is  entirely  in 
the  form  of  dioxide.*  The  liquid  is  now  diluted  with 
at  least  1*5  times  its  volume  of  water,  and  allowed  to 
stand  for  24  hours,  when  the  whole  of  the  tungstic 
oxide  is  deposited.  It  is  filtered  oh,  washed  first  with 
Mater  containing  nitric  acid,  and  finally  with  a  hot 
dilute  solution  of  ammonium  nitrate,  dried,  ignited, 
and  weighed.  In  the  filtrate  the  tin  is  precipitated 
as  sulphide." — E.  Donath. — Engineering  and  Minim/ 
Journal  from  Zeit.  f.  angew.  Chem.,  1906,  vol.  xix. , 
March  23,  1!H>7,  p.  573.     (A.  McA.  J.) 


Some  Experiences  i  n  Assaying  TellurideOres. 

— "  It  has  long  seemed  to  the  writer  that  too  little 
is  known  regarding  the  losses  in  the  assay  of  telluride 
ores,  and  while  the  following  notes  may  cover  ground 
that  has  been  more  thoroughly  gone  over  by  other 
assayers  who  may  have  worked  out,  a  method  of  test- 
ing to  their  satisfaction,  yet  he  feels  justified  in 
publishing  them  for  several  reasons. 

Ore  No.  1. — This  sample  was  brought  to  the  writer 
some  seven  years  ago,  with  instructions  to  assay  for 
gold.  The  ore  was  of  a  lead-grey  colour,  with  metallic 
lustre,  and  free  from  quartz  or  gangue  of  any  kind. 
Tellurium  was  at  once  suspected,  and  its  presence 
was  determined  by  the  sulphuric  acid  test.  It  was 
also  noted  that  sulphur  was  present,  and  a  little 
later  bismuth  was  detected. 

The  sample  was  prepared  as  usual,  and  charged 
into  crucibles  with  a  heavy  litharge  flux,  such  as  was 
in  common  use  on  <  Iripple  ( 'reek  ore-.  <  >wing  to  the 
small  amount  of  pulp  at  band,  only  |  assay  ton 
charges  were  used.  Silver  was  added.  Resulting 
lead  button  was  -lightly  brittle,  but  not  enough  so 
to  be  considered  detrimental.  On  cupelling  no  button 
was  found.  Another  charge  was  made  up,  more 
litharge  and  a  larger  piece  of  silver  foil  added.  Still 
no  button.  The  cupel  was  then  ground  up  and 
assayed.  Ke-ult,  no  button.  The  cupel  was  run 
again  and  this  time  a  very  small  button  was 
obtained. 

•  ?  tiiuxide.     [Ed.  Com. J 
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Prof.  Furraan  was  greatly  interested,  and  advised 
a  combination  method,  consisting  of  treatment  with 
nitric  acid  to  oxidise  the  tellurium,  precipitation  ol 
the  silver  with  sodium  chloride,  and  scontication  of 
the  residue  for  gold. 

This  was  followed  out  with  the  astonishing  result 

of  a e  50  oz.  <>f  gold  and  3,000  oz.  of  silver  per  ton. 

The  button  was  found  to  be  pure  Bilver.  The  Bample 
was  then  submitted  by  Prof.  Furman  to  a  minera- 
logist  "i    Denver,  who  classified   ii   as  an  un-na I 

mineral  asulpho-bellurate  of  bismuth.  This  gentle- 
man Btated  t  li.it  he  had  recently  had  a  sample  ot  the 
ore,  and  advised  the  same  treatment  for  i1  as  already 
used,  adding  that  the  precaution  must  betaken  to 
precipitate  the  silver  with  salt  and  not  hydrochloric 
acid,  as  otherwise  a  combination  would  bake  place 
between  bhe  ;n-i< I  and  the  tellurium  and  re-dissolve 
the  silver.  Owing  bo  lack  of  ore  no  further  testa 
w  ere  made. 

Ore  No.   :.     A    little   latei    in    the   same  year,  a 

control  sample  was  received  fr Cripple  Creek  with 

instructions  to  assay  for  gold.  The  Bample  was 
pulped  when  received,  but  tellurium  was  suspected 
and  litharge  charge  run.  Result,  no  button.  Ore 
was  tested  and  selenium,  as  well  as  tellurium,  was 
found.  Remembering  the  former  experience,  the  ore 
was  treated  with  nitric  acid  as  before,  and  residue 
scorified  with  addition  of  silver.  A  gold  button 
amounting  to  about  1\  oz.  jut  ton  was  recovered. 

The  sender  of  the  ore  was  notified  as  to  it-  charac- 
ter and  method  of  testing  with  instructions  bo  tell 
his  assayer  how  the  ore  was  run  'incase  be  found 
no  gold.'  Much  to  the  surprise  of  the  writer,  lie 
received  a  polite  letter  from  the  assayer  against 
whom  the  work  was  dime  (a  man  of  wide  experience) 
requesting  that  the  assay  be  repeated,  as  he  had 
obtained  results  of  over  100  oz.  per  ton.  Be  kindly 
explained  Ids  method  of  assay,  which  consisted  in 
scorifying  1  -20 assay  ton  of  ore  with  an  excess  of  lead, 
re-scorifying  the  lead  button  twice,  and  then  cupelling. 

This  was  done  and  his  results  checked  (and  this  in 
direct  contradiction  to  the  published  statements  <>t' 
at  least  two  authorities  on  assaying  that  scorification 
is  not  applicable  to  tellurium  mes!.  Considerable 
correspondence  with  the  Cripple  Creek  assayer 
brought  out  the  fact  that  ore  from  this  particular 
mine  always  gave  this  trouble,  while  other  ores  of 
the  district  yielded  their  value-  to  the  ordinary 
litharge  Hux.  The  writer  brought  up  the  point  that 
in  all  probability  the  acid  treatment  had  resulted  in 
some  combination  with  the  selenium  by  which  the 
gold  in  the  ore  went  into  solution — the  filtrate  not 
having  been  te-teil  tor  gold.  The  other  party  in 
■clined  to  the  opinion  that  the  --old  was  probably 
rendered  so  fine  by  treatment  with  the  acid  that  it 
passed  the  pores' of  the  filter  paper.  At  any  rate, 
the  acid  method  did  not  seem  to  work  on  this  par- 
ticular ore. 

Having  considerable  pulp  for  experimental  pur- 
poses, tests  were  made  to  determine  the  exact 
amount  of  gold  in  the  ore  by  dissolving  and  precipi- 
tating. The  result  was  156  oz.,  or  50  per  cent,  more 
than  what  was  obtained  by  the  method  used. 

At  the  suggestion  -f  a  well-known  chemist.  1-20 
assay  ton  of  the  ore  was  wrapped  in  tis-ue  paper  did 
dropped  into  a  scovitier  containing -lead  that  had 
started  to  scorify.  The  result  was  about  140  oz..  or 
•close  to  the  actual  value  of  the  ore.  This  would 
seem  to  indicate  that  some  loss  was  due  to  the  vola- 
tilisation.    No  further  tests  were  made. 

Ore  Xo.  3. — This  was  a  sample  of  Boat  from  a 
grazing  section  of  Colorado,   and  was  not   suspected 

*  ?  sulpho-telluride.     [Ed.  Com.] 


to  contain  any  values  in  gold  or  Bilver.     Testing  it 
showed   a    very  large  amount    of    tellurium.      The 

gangue  \\;i-  clay,  or  -one-  variebj  of  shale.      I  .,. 
wi-  run  with  the  heavj  litharge  flux   recommended 
by  II die l, 1. 1 1 id  ami  Allen,  and  gave  result*  ol  S  80 oz. 
gold  ami  58*80  oz   oi  -i!\ er  pei  ton. 

One-tenth  of  an  assaj  ton    was  Bcorified  with  an 
excess  oi    lead  ami   the  resulting   lead   buttoi 
re-scorified  and  cupelled.     Result,   20  and 

124  tin  oz.  river  per  ton. 

The  acid  treatment  was  used  on  another  -ample  of 
the  pulp,  and  gave  results  oi  20  oz,  gold  and  l on  ,,/. 
silver  per  ton.  No  further  tests  were  made  on 
account  of  lack  of  ore.  Tin-  scorification  method 
seemed  bo  !»■  the  best  foi  this  ore. 

On  \".  ',  This  ore  was  very  similar  in  character 
bo  No.  1,  although  run  several  years  later.  \  large 
sample  was  secured  and  the  tests  made  by  different 
methods,  with  the  idea  of  obtaining  the  best  one. 
One-tenth  of  an  assay  bon  was  run  with  the 
litharge  charge.  The  had  button  was  malleable. 
Result,  3 '20  oz.  gold  and  1,534-00  oz.  silver  per  ton. 
The  silver  button  was  dull  in  colour,  and  the  cupel 
showed  the  tellurium  stain  with  some  minute  beadi 
of  silver  around  the  principal  bead. 

The  resulting  silver  button  was  dissolved,  and  the 
silver  precipitated  with  -alt.  Silver  recovered 
weighed  at  the  rate  of  1. 1  so  oz.  per  ton.  against 
1,534  oz.;  showing  that  the  button  had  consisted  of 
something  besides  the  Bilver.  The  filtrate  w  as  tested 
and  showed  bismuth  in  large  quantity. 

The  cupel  from  the  first  button  was  ground  up  and 
tested.  Litharge  flux  was  used.  Lead  button  was 
malleable,  hut  resulting  silver  button  was  flat  and 
dull  in  colour.  Cupel  -till  showed  minute  head-  of 
silver  and  tellurium  stain.  Results  from  cupel, 
6*40  oz.  gold  and  4.!in7  oz.  silver  per  ton.  Di — 
silver  a-  before  and  precipitated.  Resulbing  silver 
button  weighed  at  bhe  rate  of  3,985'20oz.  per  ton. 
Filtrate  again  showed  bismubh  in  large  quantity, 
ami  bests  proved  it  to  be  bismuth  beyond  all  doubt. 

The  second  cupel  was  run  again  a-  before.  Result, 
412  oz  silver  and  0*40  oz.  gold  per  ton.  The  button 
of  silver  was  round  and  bright,  and  prove. 1  to  be 
pure  silver.  This  cupel  was  again  run.  Result, 
to  to  oz.  silver  and  trace  of  gold  per  ton.  The  silver 
button  was  pure. 

Total  recovery  by  the  treatment  was  10  OZ.  gold 
and  5,617-60  oz.  of  pure  silver  per  ton. 

( »ne  half  assay  ton  of  the  same  sample  was  treated 
with  100  CC  of  water  and  50  c.c  of  nitric  acid. 
Allowed  to  -land  in  warm  place  until  action  ceased, 
50  C.C.  more  nitric  acid  added,  ami  after  all  action 
ceased,  diluted  with  500  <w.  water.  Filtered  and 
washed  The  silver  was  precipitated  with  --i!t  ami 
lead  acetate,  and  sulphuric  arid  added.  Collected 
on  filter,  washed,  dried  and  scorified.  Residue  was 
scorified  for  the  gold.  Both  lead  buttons  were  mal- 
leable, and  the  results  were.  14*32  OZ.  gold  and 
6,465  oz.  silver  per  ton. 

One  tenth  of  an  assay  ton  and  0"05  a— ay  ton  of 
t lie  ore  were  then  scorified  with  an  exec--  of  lead  and 
the  resnlting  lead  button-  re— coritied  with  more  had 
until  the  final  lead  button-  weie  hard  hut  not  brittle. 
Results  from  0*1  charge,  7,042  oz.  silver.  F  om  0*05 
charge,  7..S."i4  oz.  silver.  1  gold  value-  were 
neglected  The  silver  buttons  were  Mat  and  dull 
in  colour.  They  were  dissolved  a  d  re-precipitated 
with  salt,  and  weighed  as  follows:  One-tenth, 
oz.  :  niio.  6,230-40oz.  pert  »n.  The  filtrate  showed 
bismuth  on  besting. 

Kesults  of  all  tests  were  by  using  litharge  flux  and 
crucible   assay,    re-runniiiv.    cupels   three    time-  and 
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ining  the  pure  silver  by  dissolving  and  precipi- 
tuting  ;  10ox.gold  and  5,617*60  oz.  silver  per  tun. 
By  tlu-  acid  treatment  and  precipitation  of  the  silver, 
U ■.'*■_'  02  gold  and  6,465  <>/.  silver  per  t«m.  By 
seorification,  taking  special  pain-  to  get  rid  <>f  the 
tellnriano  by  repeated  seorification,  5,664  oz.  silver 
an«l  6,2  .  silver  per  ton. 

Prom  these  tests  and  other*,  tlie 
writer  i-  inclined  t<»  believe  that  all  tellnride  ores 
will  not  yield  their  values  to  the  same  treatment. 
A  straight  tellnride  ore.  even  of  high  percentage, 
will  apparently  ^ri\e  good  results  by  the  seorification 
method,  hut  where  other  metals,  such  as  bismuth 
or  selenium  are  present,  it  fails  to  work  well.  The 
crucible  method  with  exce--  of  litharge  has  not 
;  to  be  very  good  in  the  writer's  case,  although 
other  assayers  — m  to  get  satisfactory  results. 
Whether  tney  have  had  the  same  ores  to  contend 
with  is  not  known  to  the  writer.  The  combination 
method  should  yield  good  results  if  properly  carried 

out. 

The  principal  losses  seem  to  be  in  absorption  by 
the  cupel  and  not  by  volatilisation.  This  will  depend 
somewhat  on  the  ores,  however.  The  presence  of 
other  metals  than  gold  and  silver  in  the  button  in 
the  eupel  is  something  that  was  new  to  the  writer, 
and  not  generally  known.  He  has  thoroughly  satis- 
fied himself  that  bismuth  at  least  will  he  retained  by 
the  -ilver. 

The  most  important  feature  of  the  results  is  that 
some  of  the  ore  tested  was  considered  of  no  value. 
and  if  tested  by  the  ordinary  crucible  method  with 
the  usual  flux  for  sulphide  ore  would  give  no 
button.  Is  it  not  possible  that  some  good  bodies  of 
ore  have  been  overlooked,  because  the  camp  assayer 
reported  in  all  good  faith  that  the  ore  carried  no 
values'." — I.  N.  McLEOD. — T/u  Mining  World, 
May,  HH.7,  p.  622.     (H.  A.  W. 

The  Estimation  of  Fhkf.  Actd  in  the  Presence 
of  Metallic  SALTS.— "  The  author  in  stating  that 
the  end  point  of  titrations  of  free  acid  in  the  presence 
of  metallic  salts  when  caustic  alkali  is  used  is 
frequently  obscured  by  the  tendency  of  the  hydrates 
toprecipib  sts  the  use  of  bicarbonate  of  soda, 

his  method  being  dependent  on  the  following 
condition-  :  — 

1.  The  bicarbonates  of  these  metal-  are  slightly 
but  sufficiently  soluble  for  the  purpose  of  keeping 
the  solution  clear,  and  are  neutral  to  methyl-orange, 
wherea-  bicarbonate  of  soda  i-  Btrongly  alkaline  to 
tin-  same  indicator.  2.  The  red  colour  of  an  acid 
solution  of  methyl-orange  and  the  blue  colour  of  a 
.-ulpbate  of  copper  solution  are  complementary,  and 
when  mixed  in  the  proper  proportion-  give  an  almost 
colourless  solution.  Tor  example,  if  to  100  cc.  of  a 
3  per  cent,  solution  of  pure  copper sulphatefour drops 
of  a  methyl-orange  Bolution  be  aided,  a  pure  yellowish 
green  colour  i-  produced.  If  to  this  green  solution  a 
N  2  solution  of  >ulphuric  acid  he  carefully  added,  it 
will  be  noticed  that  after  the  addition  of  two  drops 
or  0*1  cc.  tie-  notation  becomes  practically  colourless. 
At  this  stage  the  further  addition  of  one  drop  of  A'  2 
acid  produces  a  distinct  pink  coloration,  whilst  the 
addition  of  one  drop  of  A'  2  bicarbonate  of  soda 
produce-  a  distinct  j:reen  coloration,  the  original 
green  of  the  neutral  solution  only  being  obtained 
after  the  addition  of  two  drop-  or  0*1  cc.  of  tin-  A  2 
bicarbonate.  The  further  addition  of  bicarbonate 
produces  no  marked  change  in  colour,  and  no  preci- 
pitate until  a  considerable  excess  has  been  added. 

The  colourless  stage  of  the  solution  and  the 
remarkably  sharp  change  to  pink  or  green  according 


to  whether  an  excess  of  acid  or  alkali  is  added,  nive- 
au excellent  indicator  in  the  titration  of  the  free  acid 
in  solutions  of  sulphate  of  copper,  even  when  contain- 
ing large  proportion-  of  the  sulphate-  of  nickel,  iron, 
zinc.  etc. 

The  titration  is  carried  out  in  the  following 
manner :— Three  grammes  of  the  sulphate  of  copper 
>v\  -tal-  or  such  a  quantity  of  the  solution  to  be  te-ted 
as  would  contain  about  that  weight  of  sulphate  of 
copper,  i-  put  into  a  In  oz.  conical  flask,  and  diluted 
with  100  cc.  of  distilled  water,  and  four  drops  of  me- 
thyl-orange solution  added.  If  the  colour  produced  is 
pink,  the  solution  is  titrated  with  N  2  bicarbonate  of 
soda  until  the  colourless  Stage  is  reached  :  the  amount 
of  free  acid  in  the  material  tested  i-  equivalent  to  the 
number  of  cc  of  N/2  carbonate  used,  plus  0*1  cc. 
If,  however,  the  colour  produced  on  the  addition  of 
the  methyl-orange  i-  green,  then  the  acidity  of  the 
solution  cannot  he  greater  than  the  equivalent  of  0T 
cc  A"  2  bicarbonate,  and  in  this  case  the  solution  is- 
titrated  to  the  colourless  stage  with  N/2  acid  ;  the 
amount  of  free  acid  in  the  solution  is  therefore 
equivalent  to  0T  cc.  minus  the  number  of  cc  of  A"  2 
acid  \ised. 

The  determination  of  the  free  acid  in  solutions  of 
sulphate  of  copper  by  this  method  is  accurate  to  0*04 
per  cent,  of  free  acid  on  the  weight  of  sulphate 
employed,  but  involves  a  constant  collection  of  0'08 
per  cent,  or  0-00245  gm.  H.,S04  above  the  actual 
amount  shown  by  titration  with  N/2  bicarbonate  to- 
the  colourless  stage. 

The  end  reaction  is  still  -harp  in  5  per  cent. 
solutions,  and  if  preferre  1  N  10  solutions  of  acid  and 
bicarbonate  may  he  employed,  but  for  all  practical 
purposes  the  above  strengths  will  be  found  most  suit- 
able for  works  or  laboratory  use. 

The  method  is  also  applicable  to  salts  of  nickel  or 
iron,  etc.  ;  such,  for  example,  as galvaniser's  -pickle,' 
in  which  case  stronger  solutions  may  be  employed 
than  with  coloured  salts,  such  as  sulphate  of  copper 
or  nickel." — Edgab  Sims. — Chemical  News,  May  31, 
1907,  p.  2.33.     (A.  W.) 


On  the  Direct  Quantitative  Separation  of 
Chlorides  and  Bromides.— All  methods  recom- 
mended for  the  direct  separation  of  CI  from  Br 
depend  on  oxidation  applied  to  solutions  of  bromides 
and  chlorides,  but  the  oxidants  used  hitherto  have 
possessed  a  higher  oxidising  potential  than  that  of 
an  aqueous  solution  of  CI,  and  hence  the  success  of 
these  processes  have  depended  on  interrupting  the 

{>rocess  exactly  at  the  point  when  all  the  bromine  is 
iberated.  Bngarsky  first  pointed  out  the  necessity  of 
using  oxidants  whose  oxidising  potential  should  be 
intermediate  between  that  of  chlorine  and  bromine, 
and  the  one  -elected  was  II IO...  This  method  consist- 
in  adding  to  the  CI'  and  l'r'  solution,  sulphuric  acid 
and  potassium  di-iodate.  and  then  distilling 
KM  IO.L-HiKIii      11  H .S<)4  = 

"  1 1  K  H  SO,  -  5Br2  - 1,  -  6  H.20. 
The  Br2  and  L  pass  off  with  the  steam,  and  the 
solution  contains  the  HC1  and  excess  of  iodic  acid. 

This  method  was  modified  by  the  author  by 
increasing  the  amount  of  iodate  taken,  replacing 
the  H.,S<  »;  by  HNOg,  and  removing  the  excess  ol 
iodic  acid  by  a  single  reagent  which  would  introduce 
no  sulphate  or  other  injurious  compound,  and  the 
excess  of  which  would  require  no  removal.  This 
method  in  use  for  six  months  gave  uniformly  satis- 
factorily results,  and  also  with  the  determination  of 
CI  in  crude  bromine. — L.  W.  ANDREWS. — Journal  of 
tJu  American  Chemical  Society,  vol.  xxix.,  3,  March, 
1907,  p.  275.     (-J.  A.  W.) 
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Bichromate Titration fob  i ron  ■•  I.  Brandl 
states  (/.-//.  anal.  Chenu,  Mine,  xlv.,  95  99)  thai  in  the 
dete  rmination  of  iron  by  titration  with  bichromate solu 
tion,  diphenylcarbazide  (CO(NH.NH.Ph)9)  has  the 
advantage  over  other  indicators  of  being  used  in  the 
titrating  vessel,  and  nol  outside  it.  The  method  is  as 
follows:  To  about  I -5  litres  of  watei  in  i  capacious 
dish  are  added  60  80  c.c.  of  dilute  hydrochloi  ic  acid 
(sp.  gr.  L "12}  and  LOO  c.c.  of  a  solution  containing  1<> 
gm.  of  manganese  sulphate,  5a  c.c.  of  dilute  sulphuric 
acid.  I  : ."{,  and  ■'>  r.c.  of  phosphoric  acid  of  Bp.  gr.  I  "7. 
The  iron  solution  which  should  contain0*2  0'5  gm.  of 
iron,  and  .">  c.c.  of  0"!  per  cent,  solution  of  the 
indicator  are  further  added,  and  the  titration  with 
bichromate  performed  There  i-.  at  first,  a  bright 
red-violet  colour  which  finally  changes  sharply  to 
the  uicen  of  chromic  chloride.  The  indicator  may 
also  l"'  employed  in  the  determination  of  chromic 
acid,  an  excess  of  standard  ferrous  ammonium 
snlphate  solntion  being  added,  and  the  process  com 
pleted  a-  above  described.  The  solution  of  the 
indicator  in  acetic  acid  should  be  prepared  fresh  e>  ery 
tew  days."  -Engineering  and  Minimi  Journal,  April 
ti.  1907,  p.  667.     (J.  A.  \Y.) 


New  Process  foe  White  Lead  Manufacture. 

••  The  production  i>f  white  lead  in  such  a  way  as  to 
avoid  as  far  as  possible  injury  to  the  health  of  the 
workers  has  long  been  a  problem  \\  it li  which  inventors 
have  been  busy.  We  learn  from  the  Western 
Electrician  of  April  13  that  Mr.  <  !linton  P.  Tow  nsend, 
of  Washington,  has  perfected  an  electrolytic  process 
which  appears  to  avoid  the  evils  hitherto  encountered 
in  producing  electrolytic  pigments  —  namely,  the 
irregularity  in  composition  and  quality  and  deficiency 
in  covering  power.  He  has  accomplished  this  by  a 
circulation  of  the  electrolyte  successively  pasl  the 
respective  electrodes,  and  preferably  in  the  direction 
from  the  anode  past  or  through  the  cathode.  Any 
type  or  form  of  cell  may  beemployed,  but  the  sections 
must  be  so  formed  as  to  provide  between  them  and 
the  -ides  of  the  cell  a  series  of  channel-.  The  method 
of  arranging  the  anode  and  the  cathode  with  provision 
for  tree  circulation  i-  described,  and  a  filter-press  is 
proposed  for  dealing  with  the  electrolyte,  which  must 
be  made  to  move  freely  in  the  requisite  directions. 
It  is  pointed  out  that  not  only  does  the  electrolyte 
circulate  from  the  anode  past  or  t  hrough  the  cathode. 
but  the  pigment  or  insoluble  compound  formed  at  the 
anode  detaches  itself  therefrom  and  is  carried  up- 
wardly by  the  electrolyte  past  or  through  the  cathode 
and  thence  to  a  region  outside  the  held  of  electrolysis. 
In  operation  a  lead  anode  i-  employed  and  an  electro- 
lyte consisting  of  any  salt,  the  acid  radical  of  which 
form-  a  soluble  compound  with  lead.  To  this 
solution  is  added  a  soluble  carbonate.  It  i-  stated 
that  a  mixture  of  -odium  nitrate  or  acetate  and 
sodium  carbonate,  in  proportions  approximating  ten 
to  one,  constitute-  a  satisfactory  electrolyte.  The 
current  density  depend-  in  some  measure  on  t  lie  speed 
of  circulation  of  the  electrolyte,  and  it  may  be 
increased  as  the  How  becomes  more  rapid."  Times 
Engineering  Supplement,  May  8,  1907.     (J.  A.  W  . 


SULPHUR  IX  COKE.—"  The  appearance  of  the  coke 
otters    no    characteristics    as    to    its  percentage  of 

sulphur.  A  short  description  of  a  method  of  analysis. 
unfortunately  little  known,  l>ut  both  simple  and 
reliable,  may  therefore  be  useful  : — 

Into  a  steel,  or  better,  nickel,  crucible  of  about 
50  c.c.  capacity.  11*5  gm.  of  pulverised  peroxide  of 
sodium   and   (i'7   gin.    of  coke   finely  pulverised,   or 

See  this  Journal,  toL  vi.,  ]>.  S76. 


16  gm.  of  \.i<>  and  0*7  em.  of  coal  should  be 
weighed.  The  material-  should  be  mixed  thoroughly, 
and  the  crucible  placed  on  a  -mall  tripod  in  a  beaker, 
bo  that  between  the  bottom  oi  the  crucible  and  that 
of  the  glass  there  is  a  distance  of  I  cm.  Then  the 
beakei  should  be  partly  filled  with  distilled  wat< 
that  the  crucible  is  about  hall  covered  bj  water.  In 
the  lid  of  the  crucible  there  is  a  small  hole  through 
which  a  glowing  wire  is  conducted  to  light  the  con 
tents.  \ftci  about  three  minutes,  the  crucible 
should  be  put  aside,  and  the  contents  dissolved. 
Thereupon  the  crucible,  lid  and  tripod  should  be 
rinsed  well,  and  taken  from  the  glass.  So  much 
concentrated  hydrochloric  acid  should  be  added  that 
the  solution  just  reacts  acid;    this  is  seen   at   once 

when  the  acid  i-   -lowly    added,   as    soon    as    a    light 

green  colour  appears,  and  the  fluid  is  quite  clear. 
Then  the  solution  should  be  boiled,  and  some  drops 
of  ammonia,  just  in  excess,  should  be>  added  and 
mixed  with  15  c.c.  of  chromate  of  barium  (solution 
23  gm.  of  r.ii'Hi,  80  c.c.  of  HC1  concentrated, 
920  c.c.  of  distilled  water).  One  should  make  Bure 
if  there  is  ammonia  in  excess,  and  boil  until  no  smell 
of  ammonia  can  be  perceived  :  the  solution  must  then 
be  boiled  down  to  a  quantity  fit  foi  titrating.  Then 
one  should  filter  it,  wash  the  sediment  with  water, 
and  add  1  urn.  of  iodide  of  potassium  to  the  lilt  rate. 
Subsequently  one  should  cool  down  to  30  de-_  I 
add  5  c.c.  of  hydrochloric  add  and  starch  paste  as 
indicator,  and  titrate  with  a  decinormal  solution  of 
thio-nlphate  of  -odium. 

The  course  of  the  analysis  after  \a.s<>,  has  been 
formed  from  the  mixture  by  combination  with  S 
is  the  following  : — 

v   -i )      BaCrO.)     BaSl  I      S     '    0 
■_'  \a  no,     L6HC1     Ci  ,C1(     4  NaCl    "8H20 
3  Cla    6  Kl     6  KC1     3  1 

Each  atom  of  sulphur  releasingthree  atomsof  iodine. 

Special  attention,  in  this  analysis,  several  of 
which  can  be  carried  out  within  an  hour,  should  be 
principally  paid  to  two  punt-:  Firstly,  that  the 
solution  is  filtered  thoroughly.  The  filtrate  must  be 
absolutely  (dear  ;  only  line-t  filters  should  1»- 
and  the  washing  done  carefully.  If  one  i-  not  in  a 
great  hurry,  one  should  let  the  solution  stand  over  a 
little  before  filtering,  so  thai  the  Bediment  granulates 
a  little.  The  sec I  important  point  is  the  prepara- 
tion of  the  solution  of  chromate  of  barium.  This 
preparation  should  be  made  as  chromate  of  barium 
to  he  had  on  the  market  mostly  has  an  excess  of 
chloride  of  barium  or  of  chromate  of  potassium  and 
washed  well.  Trace-  of  either  of  these  impurities 
mentioned  affects  the  result  of  the  analysis. 

It  i-  not  advisable  to  carry  out  this  analysis  with 
coal,  a- coal  mixed  with   peroxide   of   -odium   causes 
an  explosion  when  lighted."— A.  Thau.— Irm 
.Coal    Trades    Review,     May    24,     1907,    p.      L855. 
\.  M<A.  J.) 


On  Ferrous  and  Ferric  Sulphides.  -The  main 
conclusions  are  stated  as  follow  -  : 

I.    Precipitated    FeS  does   not    react    with   Zn(OH 
in  the  cold  or  at  boiling  temperature  and  onlyslowly 
at  160deg.,the   product-  being  colourless  ZnS  and 
I  ■   m|i    . 

1.  In  general,  the  statement  that  ferric  salt-  givea 
mixture  of  FeS  and  S,  when  precipitated  in  alkaline 
solution  by  an  alkaline  sulphide  is  erroneous.  The 
product  is  ferric  sulphide  which  react-  with  Zn(OH)2 
rapidly  in  the  cold,  instantly  on  boilingtoform  ferric 
hydroxide  and  ZnS. 

' :;.  Alkaline  polysulphides  precipitate  ferrous  salts, 
as  ferric  sulphide. 
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4.   Ferric  sulphide  readily  hydrolyses   into   ferric 
hydroxide  and  hydrogen  sulphide  at  100  deg.     H.  X. 

St<>k;  -  Aim  >  i<-'ni  ( 'hemx 

vol.  xxi.x..  3,  March,  1907,  p.  304.     (J.  A.  W.) 


METALL1  KGY. 

Successful  Tube  Mill  Lining.  "The  accom- 
panying illustration  depicts  what  has  proved  in 
{iractical  work  to  be  the  uiost  successful  tube  mill 
iningyet  tried.  Tlie  lining  proper  consists  of  a 
number  of  hard  cast  iron  segments  each  4ft.  long  by 
1  ft.  in  width  with  it-  base  properly  curved  to  lit  t lie 
shell  of  the  given  diameter  (66  in.  in  this  i 

The    ba f    the    shell    is     of    I     in.    thickness 

while  the  radial  riffles  extending  longitudinally 
in.  apart  at  their  tip*,  an  1  'A\  in.  at  their 
1  -  gments  are  laid  end  to  end  and  bolted 
to  the  mill  shell  of  |  in.  boiler  iron  in  the  manner 
shown.  When  all  the  segments  are  in  place  the 
usual  flint  pebbles  are  fed  in  and  quickly  jam  so 
tightly  in  the  riffles  that  they  can  be  removed  in 
most  cases  only  bj  breaking  out  with  a  hammer. 

The  illustration  shows  the  interior  of  a  24  ft.  Sift. 
tnhe  mill  of  Allis-Chalmers  make  fitted  with  such  a 
lining  into  which  the  pebbles  ha\  e  jammed,  thus  effec- 
ts ely  protecting  the  metal.  This  mill  is  one  of  four  in 
use  at  the  Los  Estrellas  plant,  El  Oro,  Mex. ,  where 
the  lining  was  invented.  The  neighbouring  Kl  <  (ro  <  'o. 
operates  it-  own  foundry  where  the  linings  were  cast, 
•and  this  foumlry  accommodates  the  other  mine-  of 
the  surrounding  region. 

The  original  idea  of  the  inventor  was  to  provide 
riffles  or  cogs  in  the  shell  which  would  catch  up  the 
pebbles  and  carry  them  nearly  to  the  top  before 
allowing  them  to  drop,  thus  greatly  increasing  their 
crushing  action  on  the  ore  in  addition  to  that  of  their 
regular  grinding  action.  Much  to  his  surprise,  he 
found  on  opening  hi-  experimental  tnhe.  after  several 


'  Shell 


hours  of  grinding,  that  the  pebbles  had  wedged 
tightly  into  the  riffles,  thus  giving  it  a  lining  of 
pebbles  automatic  in  originally  placing  itself  and  in 

replacing  worn  pebble-  with  new  one-. 

This  lining  was  thus  found  to  need  neither  atten- 
t  on  nor  repairs.  Its  usefulness  and  great  efficiency 
having  been  demonstrated  by  severe  tests,  the  for- 
mer 'cilex  linings  of  all  four  tube-  were  replaced   by 


the  new  riffle  linings  modified  from  the  original 
design  A  to  the  design  13  now  in  u-e.  In  like 
manner  the  other  mill-  of  the  El  <  >ro  region  discarded 
silex  linings,  and  the  new  lining  i-  now  in  use  at  them 
all.  For  8  months,  these  Los  Estrellas  linings  have 
been  in  use  in  the  mills,  each  grinding  100  tons  per 
day  to  a  pulp,  of  which  about  50  per  cent,  is  finer 
than  200  mesh  and  not  more  than  5  per  cent,  i-  Him 
mesh. 

A  recent  examination  of  the  original  lining  at  the 
time  of  taking  the  photograph  disclosed  that  the 
wear  on  the  metal  riffles  was  perceptible  only  on  the 
rounded  outer  edges.  This  slight  wear  i-  taken  to 
indicate  that  the  piobable  life  of  the  metal  segments 
will  be  from  2  to  3  year-,  a  record  yet  to  be  broken." 
—Mines  and  Minerals,  June,  1907,  p.  520. 
(A.  M.A.  .l.i 


Cyanide  Consumption  De<  rease.— "In  regard 
to  saving  cyanide  in  the  treatment  of  gold  and  silver 
ores,  we  have  been  enabled  by  a  simple  method  to 
reduce  our  cyanide  (onsuinption  from  45  to  I  •">  lb. 
per  ton  of  ore  treated,  and  the  results  are  so  inter- 
esting that  I  herewith  tender   them  for  publication, 

When  we  fust  commenced  treatment  in  October, 
L905,  our  protective  alkalinity  in  the  working  solu- 
tions was  carried  at  0*04  per  cent,  (in  terms  of 
caustic  soda i.  and  the  cyanide  consumption  varied 
from  4*3  to  4v>  lb.  per  ton  of  ore. 

The  ore  i-  valuable  for  it-  silver,  which  occur-  as  a 
sulphide,  and  carries  from  12  to  20  oz.  of  thi>  metal 
per  ton,  together  with  a  small  quantity  of  gold.  We 
find  that  5"2  lb.  of  lime  per  ton  is  sufficient  to  keep 
the  alkalinity  at  0*04  per  cent.  Our  extraction  has 
been  good,  averaging  93  per  cent,  of  both  gold  and 
silver,  and,  accepting  the  fact  that  a  certain  amount 
of  cyanide  will  of  necessity  be  constantly  tied  up  as 
a  double  cyanide  of  zinc  and  -odium  (using  sodium 
cyanide),  we  have  not  considered  the  amount  abnor- 
mal, though  the  advisability  had  been  discussed  of 
installing  electrolytic  precipitation  to  obviate  this 
loss  of  potential  free  cyanide  However,  in  reading 
over  '  The  Cyaniding  of  Gold  and  Silver  Ores,*  by 
Julian  and  Smart,  I  noted  what  was  said  in  regard 
to  the  decomposition  of  the  double  cyanide 
<\a,Xn<  y,i  by  an  increase  in  the  free  alkali.  W.  It. 
Feldtmann  i-  there  quoted  as  saying  :  ;  The  addition 
of  alkali  to  working  cyanide  solutions  which  have 
become  somewhat  weak  in  alkali,  brings  up  the 
strength  l>y  regenerating,  i  >..  decomposing,  the  zinc 
cyanide  80  that,  as  a  matter  of  fact,  when  the  solu- 
tion- ai  e  pi  et  ty  strongly  alkaline  they  contain  no 
zinc  a-  cyanide,  but  only  the  hydrate  dissolved  in 
alkali.' 

With  the  object  of  ascertaining  what  results  could 
be  obtained  by  increasing  the  alkalinity,  1  com- 
menced adding  lime,  and  kept  gradually  increasing 
the  same  until  the  solutions  tested  0"2percent.  alka- 
linity. Our  working  solution  for  -lime,  which  we 
carry  at  0*125  percent.  KCy,  at  once  began  to  gain 
in  strength,  and  kept  growing  gradually  Btronger 
until  it  showed  0*3  per  cent.  KCy;  the  alkalinity 
wa-  then  allowed  to  fall  to  0*09  per  cent.,  when  cya- 
nide strength  also  fell.  After  many  experiments 
with  various  strengths,  I  found  0*135  per  cent,  to  he 
the  least  alkalinity  with  which  1  could  regenerate, 
and  consequently  I  have  kept  the  alkali  at  that 
strength  ever  since. 

A- a  result  of  this  regeneration,  our  cyanide  con- 
sumption has  not  exceeded  I  •.">  lb.  per  ton  treated  foi 
morel  haii  five  month-;  a-  a  matter  of  fact,  no 
cyanide  was  added  to  the  slime-treatment  solutions 
for  nearly  13  weeks,  and  the  amount    used    to   bring 
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the  leaching-planl  solutions  ap  to  strength  was 
--111.il  1  :  tlii-.  ol  course,  was  due  i"  the  large  excess  of 
zinc  cyanide  then  existing  in  the  system. 

In  regard  to  the  testing  for  alkali,  we  first  deter- 
mine the  free  cyanide  by  titrating  with  standard 
silver  nitrate  solution  to  the  firs!  taint  opalesi 
without  the  use  of  the  potassium  iodide  indicator  ; 
we  then  add  a  few  drops  more  "i  the  silver  nitrate  to 
make  the  opalescence  well  detined,  and  titrate  \\  i 1 1  ■ 
AT/5  oxalic  acid  solution  Uaing  phenolphthaleine  as 
indicator;  Tliis  is  the  method  recommended  bj  .1. 
E.  Clfii. it'll,  and  as  it  has  been  found  to  oheck  very 
closely  with  L.  M  Green's  ferrocyanide  method,  and 
also  with  that  of  Gerald  Williams,  it  has  been 
adopted  by  preference  on  account  of  its  simplicity. 

Finally,  I  wouldsay  that  up  lo  date  there  is  no 
indication  of  increase  in  our  cyanide  consumption, 
and  as  this  work  has  been  going  on  for  the  past  five 
months,  I  have- come  to  the  conclusion  that  the  re- 
generation  has  assumed  constant  proportion. "- 
L.  McN.  I'>.  Bullock.  Mining  and  Scientific  Press, 
Junes,  liiiiT.  p.  719.     (A.  McA.  J.) 


Treatment    of    Matte    from    the    Cyanide 

Mil  1..  — "  It  may  he  of  interest  to  some  t<>  know  of  a 
quick  and  complete  way  in  which  to  extract  the 
metals  from  a  rich  matte  as  obtained  a)  a  cyanide 
clean-up.  ft  often  happens  that  the  yield  from  this 
source  adds  considerably  t<>  the  month's  bullion. 

Sulphur,  the  matte-forming  element,  comes  from 
zinc  sulphate  (ZnS< >,■  remaining  with  the  precipitate 
alter  acid  treatment.  The  amount  of  ZuS<  1,  present 
■will  depend,  of  course,  upon  the  number  of  water- 
washes  used  in  the  final  acid  treatment.  The  more 
the  precipitate  is  washed,  the  less  will  be  the  matte 
formed  on  a  gold  button  I  believe  that  in  our  case 
(treatment  of  concentrate)  it  i-  possible  at  time-  for 
extremely  fine  pyrites  to  escape  from  the  filters,  and 
be  carried  in  suspension  to  the  zinc  boxes  where  it  i- 
bound  to  remain  with  the  other  precipitate.  The 
amount,  however,  is  exceedingly  small,  [f  such  be 
the  case  after  treatment  with  acid,  ferrous  sulphate 
(FeS04)  will  he  contained  in  solution,  while  tree 
sulphur  separate-  out  with  the  precipitate  according 
to  the  reaction  : 

FeS.2     lLS04  =  FeSC)4    H  >     g 

There  is  a  possibility  then,  unless  a  complete  roast 

i-  given  to  the  acid-treated  precipitate,  of  sulphur 

being   present    as    a    matte-forming    material     upon 

melting  the  final  precipitate.     The  amount  of  sulphur 

■obtained  from  this  source  to  form  matte  will  mall 
probability  he  s.ight.  Experiments  now  point  to  the 
tact  that  the  amount  of  matte  obtained  on  a  gold 
button  depends  principally  upon  two  things,  namely, 
the  completeness  of  the  final  water-washes  after  acid 
treatment  ami  the  extent  to  which  the  final  roast  has 
been  carried  1  whether  merely  a  drying  of  the  pre- 
cipitate or  a  complete  roast). 

The  matte  that  I  am  treating  contains  zinc,  lead, 
iron,  gold  and  silver.  When  using  the  zinc-lead 
■couple  for  precipitation,  the  presence  of  lead  in  the 
matte,  if  the  -old  same  is  acid  treated  and  then 
smelted  in  a  graphite  pot,  is  practically  inevitable. 
Lead  in  the  matte  may  also  he  due  partly  to  the  dis- 
solving (by  the  cyanide  solution)  of  lead  .salts  from 

■oxidised  concentrate  followed  by  the  precipitation  of 
lead  on  the  zinc  It  may  originate  from  the  lead 
acetate  used  in  some  solution-.  There  are  two 
sources  by  which  iron  may  enter  the  matte,  either  by 
iron  pyrite  collecting  in   the  zinc   boxes  and  finally 

■appearing  in  the  acid  treated  precipitate  as  FeS04, 

>cf  this  Journal,  vol.  iv.,  p.  288. 


01  bj  some  iron  scale  gathered  from  the  roasting  pan 
with  the  gold  precipitate.  Zinc  <eemn  to  entei  the 
matte  in  considerable  amount,  especially  when  the 
acid  treated  slime  contains  some  undissolved  zinc  or 
ha-  been  only   partly  roa  contain  zinc 

sulphate. 

I  believe  that  a  small  amount  of  matte  ona  button 
i-  desirable,  for  the  slag  above  will.  .,  1  rule, 

assaj  less  in  silver,  especially    when  the  matte  con- 
tains lead.     No  nitre  is  used  i>\  n-  1..  keep  down  the 
matte    upon    fusion    of    the    -lime    in   crucibles.      Its 
damage  to  the  pots  amounts  to  more  than  the  . 
treatment   >if  the  additional   matte      Previouslj    to 
using   m\    present  method  of  reduction,  we  certainly 
did    not    welcome   the  presence  oi  any  considerable 
amount  of  matte  at  a  clean  up,  since  the  oh!  method 
of  treating  -mall  quantities  with  nitre  or  scrap  iron 
wa-  -low  ami  incomplete.     It  is  not  safe  to  allow  any 
amount   of  this  rii  h   matte  to  accumulate 
about  $20  per  lb.),  and  for  that  reason  tin-  !»•- 
i-  to  1 1  eat  it  i  in  mediately  at  the  end  'if  the  clean-up, 
melting  the  hull  ion  with  the  gold  hut  ton-  into  liars. 

Potassium  cyanide  ad-  a-  a  pow.-rful  reducing  and 
desulphurising  flux,  and  for  this  reason  il  was  used 
for  decomposing  the  matte.  Our  particular  matte  is 
unusually  high  grade,  assaying  a-  much  a-  $43,000 
per  ton.  It  contain-  zinc  lead  and  iron  a- sulphide-, 
besides  the  precious  metals.  At  the  monthly  clean- 
up about  800  lb.  precipitate  i-  obtained,  producing 
nearly  3,000  oz.  bullion,  and  from  the  treatmi 
this  we  obtain  from  .'in  to  to  lb.  matte  The  amount 
varies  from  month  to  1 th.  The  method  of  treat- 
ment for  the  matte  i-  as  follow  a  : 

The  matte,  borax  and  cyanide  are  put  separately 
through  a  -mall  rock-breaker  and  crushed  line. 
Borax  ami  cyanide  are  used  as  fluxes  ami  are  put, 
with  the  matte  into  three  No.  •  i< *  graphite  pot-  in  tin: 
following  proportion-  ami  order  :  There  are  alternate 
layers  of  boiax,  mat  te  and  cyanide  throughout,  until 
the  pot  i-  full,  and  finally  covered  with  borax,  Tin; 
crucibles  are  now-  put  into  the  furnace  and  a  white 
heal  maintained  for  two  or  three  hours.  As  a  rule, 
it  take-  a  little  over  two  hour-  with  a  good  hot 
furnace.  It  can  be  seen  when  the  action  i-  complete, 
for  the  charge  will  subside  and  the  bubbling  1 
Th"  action  and  burning  of  tin-  sulphur  will  !»•  violent 
at  the  end  of  the  first  hour.  Also  the  -Ih-.  will 
become  quite  thick  when  the  act  ion  is  complete,  being 
removed  with  a  skimmer;  this  i-  necessary  before 
pouring  the  contents  of  the  crucible  into  a  conical 
mould.  If  an  excess  of  cyanide  be  used,  it  will  be 
found  jusl  above  the  gold  button  ami  can  he  hrokeii 
off  by  a  blow  with  a  hammer.  The  matte  will  now 
l»e  entirely  decomposed,  leaving  only  a  light  porous 
slag  and  the  gold  button. 

This   method   show-  an   extraction  of  85  to  94  per 
cent,  of  the  total  value  of  the  original  matte,  depend- 
ing   upon    the   richness   of   the   material    treated." 
A.  E.  Drui  KER. —  Mining  and  Scientific  Press,  May 
Is.  1907,  p.  638.      A.  M<  A.  J 


fl.KAMM.nl'    FlLTEK    PRESS     PLATES.-     "    U     the 

Kalgoorlie  mines,  where  tin-  -all  roasting  and  slim- 
ing process'  is  in  operation,  it  i-  found  in  the 
subsequent  filter-pressing  of  the  pulp  that,  owing  to 
the  presence  of  nydrated  calcium  sulphate  in  the 
cyanide  solutions,  there  i-  a  tendency  for  the  filter- 
press' plates  to  become  coated  with  a  very  hard  ami 
extremely  adhesive  cement,  which  in  time  may 
completely  till  the  flutings  and  choke  the  channel-  of 
the  plate-.  The  removal  of  tin-  incrustation  has 
been  found  difficult  and  costly,  says  a  report  of  the 
Chamber  of  Mines,  Western  Australia.     The  use  ol 
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pneumatic  tools  and  of  •  >ainl  blast1  has  l»et*  11  re- 
to  for  the  parpMe.  With  badly  mernsted 
plates,  tlif  latter  is  the  mere  effective  ami  less  costly 
method  of  the  two,  but,  costing  as  it  elm—  approxi- 
mately 20s.  per  plate  in  addition  to  the  cost  <>t 
removal  from,  and  replacing  in  position,  the 
expenditure  is  one  tliat  causes  Berious  consideration. 
Mr.  A.  Wauchope  reports  that  at  the  (.real 
lionhler  .Main  Reef  mine  early  T 1 1 i  —  year  it  was 
decided  t«»  take  advantage  of  die  fad  that  dehy- 
dration of  the  liyilrateil  caleium  sulphate  (gypsum) 
cement  would  have  the  effect  of  removing  it- 
cenientive  properties  for  the  time  being,  and  would 
leave  it  in  snch  a  condition  that  it-  remnval  would  be 
comparatively  easy.  To  this  end  an  oven  was  con- 
strueted,  wherein  the  plates  about  25  at  a  time- 
were  vertically  suspended,  leaving  a  space  of  three 
or  four  inches  between  each  plate.  The  roof  of  the 
oven  was  removable,  to  facilitate  the  introduction 
and  withdrawal  of  the  plates,  and  consisted  merely 
ets  of  iron.  No  lire  grate  was  used,  as  the 
was  i"  produce  a  comparatively  low  and 
uniform  temperature,  lest  strong  beating  would 
buckle  or  crack  the  plate-.  All  cocks  were  removed. 
After  24  hour-'  heating  the  plates  were  removed  from 
the  oven  and  attacked  with  suitable  tool-  and 
l>ru-hed  with  brushes  made  of  -tout  steel  wire  ro]  e. 
It  was  found  that  the  scale  was  so  softened  as  toper- 
mit  of  it-  ea-y  removal,  both  from  the  fluting  and 
tin-  channels.  In  addition,  all  the  old  rubber  rinjjs, 
blanket  strips,  and  1'.  and  B.  paint  were  removed  at 
the  same  time.  No  buckling  or  other  damage 
resulted  to  the  plate-.  The  total  cost  of  removing 
the  plates  from  the  presses,  conveyance  to  oven, 
firing,  cleaning  and  replacing  in  presses,  amounted  to 
I0-.  6d.  pei-  plat'-.  Australian  Minimi  Journal, 
dune  Hi.  1907,  p.  otis.     (A.  McA.  J. 


A  Standard  for  tiik  Fineness  of  Ground 
Pottery  Materials.*— An  elutriation  process  is 
considered  by  the  author  of  this  paper  to  be  the  only 
simple  method  forestimating  the  amounts  of  particles 
of  different  sizes  in  a  ma--  of  finely  ground  material. 
For  this  purpose,  instead  of  the  Schoene  apparatus, 
the  following,  used  by  Krehbiel,  i-  recommended. 
The  apparatus  comprises  three  cylindrical  copper 
cans,  the  bottom  of  each  terminating  in  an  inverted 
cone  of  till  deg.  A  stream  of  water  i-  fed  into  a 
thistle  funnel,  which  passes  to  tie-  bottom  of  the  first 
can.  and  the  overflow  from  this  passes  into  a  similar 
■  funnel,  and  to  the  bottom  of  the  second  can, 
and  similarly  from  this  to  the  third  can.  The 
diameter-  of  the  second  and  third  cans  are  arranged 
so  that  the  velocity  of  the  strpain  ot  water  as  it  rises 
in  the  can-  decrease-,  ami,  consequently,  -mailer  and 
.-mailer  particles  are  carried  over.  The  -'ream  is 
supplied  to  the  first  <an  from  a  receptacle,  provided 
with  an  overflow,  to  ensure  a  constanl  pressure.  The 
following  table  shows  (1)  the  height,  (2)  the  diameter. 
and  (3)  the  -peed  at  which  the  water  rises  in  each 
can,  and  (4)  the  size  of  grain  removed  : — 


1. 

o 

::. 

4. 

cm. 

cm. 

nun. 
per  sec. 

mm. 

First  can 
Second  can 

Third  can 

I.'. 
15 
15 

500 

7*32 

14-58 

1 -.-,(( 
ti  711 

Ills 

0-04     0  025 

0  025—0-01 

001  -0  00 

see  this  Journal,  vol.  \ii..  Sept.,  1  fe»* >•;,  p.  72. 


The  stream  from  the  third  can.  carrying  the  milky 
washings,  i-  allowed  to  flow  away.  20  gm,  of  the 
finely-ground  material  arc  agitated  with  water  and 
introduced  into  the  first  can.  and  t  he  st  ream  of  water 
sia'tcd.  Particles  whose  diameters  are  above  0*84 
mm.  are  left  in  the  first  can.  those  above  0*025  mm. 
in  the  second,  and  those  above  0*01  mm.  in  the  third, 
and  these  fraction-  are  afterwards  taken  out.  dried, 
and  weighed,  the  fraction  whose  particles  have 
diameters  less  than  0*01  mm.  being  estimated  by 
difference.  After  obtaining  the  fractions  the  grains 
of  which  have  diameters  within  the  limits  just 
mention  ed.  the  fineness  of  the  sample  can  he  expressed 
as  a  numerical  value,  by  the  surface  factor' 
suggested  by  Jackson,  and  modified  by  Purdy. 

[The  '  surface  fat-tor '  is  obtained  in  the  following 
way:  —  Invert  the  mean  diameter  of  each  group. 
Multiply  the  'surface  factor'  of  each  group,  thus 
obtained,  by  the  fractional  amount  of  the  quantity 
of  the  -ample  having  particles  of  these  mean 
diameter-.  The  sum  of  these  products  is  the  total 
'  surface  factor'  for  the  sample  | 

The  following  examples  may   he  quoted  to   show 
the  order  of  the  figures1  of  'surface  factors*  of  some 
American  ground  materials  : — 
Felspar.  Eureka  Co.  body  spar         ...  ...     1028 

lawiied  160        ...  ...     1047 

calcined  ...  ...     1198 

Flint  ,.  French  Hint      ...  ...     1031 

lawned  160...     1111 

re-ground    ...     1324 

— C.    F.    BlNNS,    Transactions    American    Ceramic 

Society,    1906,    p.    244. — Journal  >>f  tin    Society  of 

Chemical  Industry,  April  15,  1907,  p.  321.    (W.  A.  C.) 

Pans  /•.  Tube  Mills.— ""Some  tests  carried  out 
at  the  Dolores  Mill,  in  Chihuahua,  Mexico,  shew  the 
relative  merits  of  Pans  versus  Tube  Mills  as  sliming 
machines. 

In  Test  Xo.  1,  the  ore  was  crushed  with  cyanide- 
solution  hy  1.")  stamps,  weighing  9001b.,  through  a 
2  mesh  screen,  the  pulp  passing  to  the  two  Bryan 
mill-  with  60  mesh  scieens,  then  to  four  pans  in 
series,  thence  through  two  settlers,  and  finally 
throngh  two  cone-classifiers.  The  overflow  from  the 
classifiers  went  to  the  agitation  plant,  and  the  under- 
flow was  returned  to  the  tube  mill  for  re-grinding, 
the  re-ground  product  joining  the  stream  from  the 
settler-  at  the  head  of  the  cones. 

In  Test  No.  ■_',  the  pulp  from  the  Bryans  passed 
directly  to  the  tube  mill,  thence  to  the  cones,  the 
overflow-  as  before  to  the  agitation  plant,  the  under- 
flow being  returned  to  the  head  of  the  pan  -cries, 
thence  t  hrough  settlers  to  cones  as  before. 

In  both  tests  samples  were  taken  every  hour,  over 
period-  of  twelve  hours,  from  the  heads  of  the  tube 
mill  and  heads  of  pans,  and  also  from  the  discharge 
of  same.  The  bulk  12-hour  sample  was  determined 
from  the  proportion  of  sand  and  slime  in  each  sample, 
the  difference  in  slime  content  between  heading  and 
tailing  being  taken  a-  tin-  -liming  power  of  each 
machine. 

Tin-  following  are  the  result-  obtained,  from  the 
average  of  live  samples:  — 

Test  No.  1. 


Percentage 
of  slime. 

Tube  mill  heading      8  20 
,,       ,,     tailing      42*64 

Slimed  by  tube  mill  34   1 1 


Pan  heading 
.,    bailing 

By  pans.. 


Percentage 

"f  -lime 

.   1102 

...  5J."»4 

..    41  *52 


A.m.  1907 


Noti>  i !  and  Abstraeti      Mining, 


Test 

Nil  2. 

I  V-i  <  « •  i  i  1 . i  -  < ■ 

aj  slime. 

lime, 

Tube  mill  heading      1  66 
,,    tailing      14:08 

Pan  beading 
bailing 

7  ::i; 
5]  -88 

Slimed  h\  tube-nail  3ft-42 

Bj  pans.. 

1 1  52 

Taking  the  average  of  both  teste,  to  bring  the 
machines  under  the  same  conditions,  gives  the 
follow  ing  result  :  — 

Percentage  sib 1  by  tube  mill         ...  36*93 

.,'    pan-      13-23 

,,  in  favour  of  pans <;  OS 

Tin-  pans  used  air  <>t  the  Wheeler  type,  with  plain 
tlai  mnller  ami  dies;  they  have  a  diameter  ot  .">  ft. 
The  speed  is  63  revolutions  per  minute.  The  power 
required  to  drive  the  foui  pan-  i-  60  h.p.  The  t  u I  •• 
mill  i-  a  machine  specially  constructed  by  Allis- 
Chalmers,  made  in  sections  for  mule  transport,  and 
I  believe  is  one  of  the  first,  if  ool  the  first  sectional 
tube  mill  made,  li  has  a  length  inside  of  16|  ft.  by 
:!  ft.  (i  in.  diameter,  and  runs  at  a  speed  of  '■>'>  revoln- 
tions.  It  is  lined  with  white  iron,  and  carries  a  load 
of  4!  tons  of  Hint  pebbles.  The  power  required  to 
drive  it  is  26  h.p. 

Although  the  above  tests  showed  a  small  margin 
in  favour  of  the  pans  for  sliming,  yet  when  the  ques- 
tions of  power  and  cost  are  considered  the  lube  mill 
is  undoubtedly  the  more  economical  machine.  The 
wear  and  tear  in  the  case  of  the  pans  i-  considerably 
more  than  that  <>r  the  tube  mill,  and  the  difference  in 
power  required  for  driving,  by  it-elf  would  more  than 
minimise  any  advantage  the  pans  have  in  sliming 
capacity."  -Robert  Clarke.  -Mining  and  Set 
Press,  April  ii.  L907,  p.  431.     iT.  L.  C. 


MIXING. 

Tin.  Development  of  the  Ha.mmki:  Drill.— 
"No  doubt,  these  who  are  interested  in  mining  or 
the  improvements  in  mining  machinery  are  aware 
that  during  the  past  three  years  many  changes  are 
noticeable  in  the  methods  used  in  breaking  ground. 
Since  the  introduction  of  the  firs!  piston  drill-,  many 
years  ago,  improvements  have,  of  course,  been  made 
from  time  to  time,  but  the  general  construction  has 
been  the  same.  While  admitting  that  the  cost  per 
foot  broken  was,  in  many  cases,  higher  than  with 
hand  drilling,  operators  have  continued  using  the 
larger  3  in.  to  .">!  in.  machines  in  their  cross-cuts  and 
shafts,  and  24  in.  to  2|  in.  machine-  in  their  drift-, 
raises  and  -tope-.  At  the  same  time,  there  have  been 
•many  complaint-  made  against  the  operating  and 
maintenance  expenses. 

Many  changes  have  1  een  inaugurated  in  the  past 
three  years  in  the  methods  of  rock  breaking,  and 
from  the  subject  of  this  paper  you  will  naturally 
infer  that  I  intend  to  show  what  results  have  been 
obtained  by  the  use  of  the  air  hammer  drill. 

It  has  been  proved  conclusively  that  with  the 
improved  type  of  hammer  there  i- very  little  shock 
or  vibration  to  inconvenience  the  operator,  and  that 
the  remedy  does  not  lie  entirely  in  the  improved 
machines.  The  conclusion  is  that,  with  a  «rad  made 
with  the  proper  taper.  ;.t  each  blow  of  the  pi-ton  the 
tool  is  forced  into  the  crevice  and  remains  there  until 
the  next  blow  i-  -truck.  This  leaves  theopeiator 
with  but  the  natural  vibration  of  the  hammer  to  con- 
tend with.  In  the  later  types  of  machines  the  piston 
is  made  to  cushion  on  live  air  mi  the  back  stroke. 
and  no  excessive  jar  occurs. 


A  difficulty  i-  developed  in  the  construction  of  the 
dull  bit-.      |  |ie»e  were  iiu  .       :.,\  bolt 

iron,  with  ii  in  of  hollow  steel  welded  to  eithei  end 
ioi  a  shank  and  bit.  It  wan  found  ih.it  crystal  li*a- 
tinn  would  like  place  at  I  he  wehlfl  and  eithe)  the 
-hank  or  bit  would  jump  oli  in  a  very  few  minute*. 
We  tiiimd  our  attention  al  lirsl  to  the  steel,  and 
after  careful  experiments  found  that  the  bit- with 
-i\  cutting  edges  cut  faster  and  held  their  gauge 
than  any  other  style.    Tl bn  was  tried, 

bill      wa-     di-c,  tided     on     account      of     it-     tendeiev    to 
'rifle1    a   hob-  and    'hangup'    in    crossing    -lip-  at    an 

acute  angle.     We  also  found  that  with  tin-  (shape  of 

bit   it  wa-  hard  work    to    rotate   the  drill    by  hand    in 

-oft   -round,  and.   while  ii   cleared   better,  the 
tooth    bit-   gave   much    better   results.     Sharpening 

tool-     were    made    for    the    six-tooth    bit-,   ami    little 

difficulty   was  experienced   in  drill  sharpening  after 

the  black-mith  had  acquired  the  knack  of  spreading 
the  gauge. 

Hollow  steel  was  necessary  in  drilling  down  hole* 
or  Hat  hole- in  sticky  ground,  as  it  wa-  essential  t<» 
force  part  of  tin  exhaust  air  through  the  Bteel  to 
clear  the  hole  of  cutting-.  The  welded  bits  would 
mil  stand  in  hard  rock  and  we  were  in  a  quandary  a* 
to  how  we  would  overcome  this  difficulty,  until  it  was 
discovered  that  a  |  in.  hole  could  lie  drilled  through 
a  4  tt.  piece  of  steel  in  a  gun-barrel  lathe.  W< 
this  class  of  steel  for  some  little  time,  until  we  found 
that  we  could  purchase  a  brand  of  hollow  rolle  I 

in  Sheffield,  England. 

With  these  changes  we  were  able  to  drill  4  it. 
boles  in  any  ground  at  a  speed  varying  with  tin; 
formation  of  from  1  to  ]n  in.  per  minute.  In  testing 
the  machine  thoroughly,  however,  we  found  that  ;t 
cast-steel  cylinder  would  crystallise  easily,  and  we 
were  forced  tochangethe  material  used  in  its  con- 
struction to  the  best  grade  of  steel  shafting,  forming 

the  complete  cylinder  out  of  the  solid  metal. 

We  then  found  that  it  wa-  next  to  impossi 
get  men  who  would  hold  the  machine  over  their 
heads  and  drill  uppers.  One  could  not  blame  the; 
drill  runner-,  a-  it  was  certainly  an  awful  ta-k  to 
-et  a  man  at,  and  only  the  \  cry  Strongest  could  stand 
it  for  any  length  of  time.  The -crew -feed  machine 
mounted  on  a  light  drift  column  wa-  tried,  but 
finally  discarded,  when  one  of  the  manufacturers 
constructed  an  air-feed  attachment.  With  this 
machine  it  was  possible  to  'set  Up'  and  '  leai- 
down  '  in  le—  than  a  minute,  and  the  drilling  capa- 
city of  the  machine  was  increased  ]imi  per  cent. 
Machines  of  tin-  type  were  placed  in  all  of  the 
mine-  of  the  country:  and  it  wa-  soon  found  in  com- 
petitive tests  that  they  would  nut-drill  any  of  the 
■2)  in.  machines. 

In  the  Urge  cross-cut  or  railway  tunnel,  the  large 
piston  drill  still  holds  the  advantage,  as  it  i-  possible 
to  drill  deep  rounds  and  break  tin-  ground  far  more, 
economically  and  rapidly  than  would  be  possible  with 
the  small  hammer  type.  Even  in  this  class  of  work, 
however,  there  i^  a  place  for  the  -mall  drill,  a-  they 
cm  be  need  most  successfully  in  block  holing  ami 
in  taking  up  bottom  or  trimming  up  the  wall-  w  here 

projections    are    left,    either    on    account    of     mi 1 

holes,  or  because  the  drill  runner  has  miscalcu 
the  load  he  had  on  a  certain  hole.  They  can  also 
be  used  for  drilling  upper-  in  the  roof  for  pipe 
hangers,  or  foi  putting  in  short  relief  holes  in  the 
heading,  where  they  will  give  the  cut  hole-  a  better 
chance  to  break. 

In  -haft  or  winze  work,  however,  they  can  l>e  used 
for  drilling  the  full  round  of  holes,  and  even  in  the 
larger  -ized  shafts,  records  -how  a  saving  which  is 
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simply  astounding.  T<>  those  who  are  familiar  with 
tlii-  class  of  work,  the  reason  is  obvious.  With 
piston  drills,  even  in  the  hands  of  the  best  of  runners, 
more  time  i-  lost  in  Betting  up,  tearing  down,  lining 
up.  cranking  in  and  out  of  holes  and  in  changing 
than  l-  consumed  in  drilling.  Where  the 
gronml  is  even  and  breaks  well,  it  is  not  so  bad,  but 
where  slips  are  encountered  frequently,  and  time  is 
consumed  in  preventing  a  'hang  up.'  or  where  the 
formation  i-  such  that  a  great  many  holes  must  be 
drilled  to  break  the  ground,  the  air-hammer  drill 
has  all  the  best  of  the  argun 

Tli-  machine,  steel  ami  hose,  can  all  be  put  into 
one  bucket,  and  the  drill  runner  can  he  at  work  in 
five  minute-  from  the  time  he  goes  on  shift.  The 
steel  being  loose  in  the  chuck,  he  loses  no  time  in 
changes,  and  he  can  start  a  new  hole  while  a  piston 
.hill  runner  would  he  nankin-  out.  Holes  can  he 
drilled  in  any  direction  ami  pointed  to  take  advantage 
of  any  slip.  No  hoi.-  need  he  lost,  as  it  is  practically 
impossible  to  get  a  '  fitchered  '  hole  even  in  i  he  worst 
kind  of  ground.  All  of  the  ho!.-  ran  be  drilled  to 
any  depth  desired,  up  to  4  ft.,  except  in  very  heavy 
sulphide  ore,  and  the  sump  hole-  can  Vie  put  in  any 
pait  of  the  shaft. 

When  timbering  commences,  the  -mall  hammer 
drill  is  indispensable  for  cutting  bitches  and  taking 
out  projections  where  they  interfere  with  the  sets, 
and  for  these  purposes  alone,  will  pay  for  itself  in 
30  day-. 

In  a  .'.rift,  a  drill  runner  can  either  mount  the  air- 
feed  drill  on  a  column  or.  when-  it  is  possible  to  pull 
the  cut  out  of  the  top,  he  can  work  with  the  air  feed 
alone. 

There  is  a  diversity  of  opinion  as  to  whether  it  is 
advisable  to  use  a  2\  in.  piston  drill  or  an  air- 
hammer  drill  in  this  class  of  work,  and  a  decision, 
from  an  economical  standpoint,  can  only  he  obtained 
by  actual  tests.  A-  a  usual  thing,  however,  the 
hammer  drill  can  he  nsed  advantageously  in  all 
drift-  where  a  4  ft.  round,  bottom  \\  in.  will  break 
without  leaving  any  'guns.3  Withapiston  drill  of 
the  size  mentioned  or  larger,  it  i-  possible  to  make 
more  rapid  progress,  but  the  cost  per  foot  will 
probably  be  greater. 

In  ground  which  break-  short,  however,  the  pi-ton 
diill  usually  ha-  the  advantage,  as  a  large  hole  is 
drilled,  and  the  powder  can  begot  to  the  bottom  of 
tin-  hole-  where  it  belongs. 

In  -tope  woik  the  •_'!  in.  machine  floes  not  have  a 
chance  against  the  air-hammer  tool,  and  the  records 
on  some  of  the  Cripple  Creek  properties  show  that 
theii  stoping  costs  have  been  reduced  one-half  since 
the  introduction  of  the  small  machine-.  Where 
th>-  values  lie  in  -mall  streaks  of  very  high  grade 
ore,  the  saving  i-  enormous,  ;.-  the  stop.-  can  be 
carried  even  narrower  than  by  hand,  as  the  drill  can 
!.<■  run  in  any  place,  a  runner  can  get  his  body. 

Not  only  can  more  work  be  done  with  hammer 
drills  than  with  piston  machine-,  but  the  saving  in 
repairs  i-  well  worth  considering.  In  nearly  all  of 
the  -mall  hammer  drill-,  there  is  hut  the  one  moving 
part,  and  when  properly  made,  this  should  last  for 
month-.  The  rotation  being  accomplished  by  hand, 
there  are  no  pawls  or  springs  to  break,  and  no  rifle 
nut- to  wear  out.  As  the  machines  are  U-<\  by  air, 
no  feed  screws  or  nut-  are  required.  Taken  a-  a 
whole,  with  a  properly  made  air-hammer  drill,  the 
repair-  ate  less  than  •_'•">  per  cent,  of  those  of  a  2|  in. 
machine. 

Working  at  a  drill  pressure  of  100  lb.,  a  2\  in. 
machine. requires  LOOcub.  ft.  of  free  air  per  minute, 


while  an  air  hammer  drill  of  the  \  alvele-- type  uses 
hut  'J">  cuh.  it.  at  the  same  pressure. 

Another  advantage  possessed  by  the  hammer  drill 
lies  in  the  fact  that  it  is  not  necessary  to  employ  a 
first-class  drill  runner,  as  a  good  miner,  who  knows 
how  to  point  hi-  hole-,  will  do  just  as  much  work 
after  two  or  three   days'  experience,  as  the  best    mail 

one  could  hire."     II.  I..  Sinclair.— Compressed  A ir, 
May.   I!«»7.  p.  4,460.     (H.  A.  W.) 


Special  Methods  of  Shaft-Sinking. — "  Under- 
the  head  of  special  methods  of  shaft  sinking,  I  pro- 
pose to  consider  the  methods  that  have  to  be  resorted 
to,    when    ordinary     methods   cannot     be    applied 

economically  on  account  of  an  excessive  intlu.x  of 
water.  Such  complications  are  mostly  confined  to- 
coal  mining,  and  arise  hut  rarely  in  metalliferous 
mining,  mineral  deposits  usually  lying  in  the  older, 
less  heavily  watered  rocks. 

Year  by  year,  as  the  coal  seams  available  within 
the  area  of -the  exposed  coalfields  are  more  exten- 
sively drawn  upon,  it  becomes  increasingly  necessary 
to  sink  down  to  the  so-called  concealed  coal, 
measures,  overlain  by  more  recent  formations,  many 
of  which  carry  vast  quantities  of  water.  It  is  a 
question  what  quantity  of  water  may  be  regarded 
as  necessarily  involving  the  use  of  special  methods. 
The  largest  amount  that  I  know  to  have  been  sunk 
through  successfully  was  at  Horden  Colliery,  where 
9,250  gallons  of  water  per  minute  at  a  depth  of 
540  ft.  were  dealt  with.  But  in  many  cases  far 
less  than  this  amount  has  proved  an  insuperable 
obstacle  to  sinking  in  an  ordinary  way.  It  is 
possible  that  in  the  future  ordinary  methods 
of  sinking  may  be  found  applicable  in  cases 
in  which  they  have  heretofore  been  considered 
impracticable,  by  the  use  of  suspended  tubbings,  as- 
introduced  by  Messrs.  Haniel  &  Lueg,  of  Diisseldorf, 
a  -y-tem  which  has  never  been  tried  in  this  country, 
although  it  has  been  used  with  much  success  in 
several  deep  sinkings  on  the  Continent. 

The  special  method-  to  be  used  will  differ, 
according  as  the  water-bearing  strata  to  be  traversed 
are  lii  ni  or  running  ground.  In  the  former  case  the 
Kind-Chaudron  method  is  mostly  resorted  to.  This 
system  was  first  employed  about  the  year  1854,  since 
when  about  eighty  shafts  have  been  sunk  by  it,  of 
which  five  have  been  in  this  country.  A  pair  of 
shafts  were  put  down  by  it  in  1876  at  the  Cannock 
and  Huntington  Colliery  in  Staffordshire,  but  the 
operation  failed  through  the  breaking  awayof  the 
ground  at  the  moss-box  in  each  shaft.  Sinkings  by 
this  method  were  also  commenced,  almost  simulta- 
neously, in  1877  at  the  Whitburn  Collieries,  and  were 
completely  successful.  Finally,  the  shaft  of  the 
Consolidated  Kent  Collieries  Corporation,  Limited, 
was  sunk  by  this  method  at  Dover  in  1904 — 5.  A 
depth  of  1,095  ft.  had  been  reached  by  ordinary 
methods  of  sinking,  and  there  still  remained  some  90  • 
ft.  of  Oolitic  and  Liassic  rocks  to  sink  through  in 
order  to  reach  the  coal  measures.  This  was  done  by 
the  Kind-Chaudron  method,  and  a  column  of  tubbing 
I,  120  It.  high  was  put  in.  The  modern  continental 
practice  in  such  cases  is  not,  to  put  in  a  column  of 
tubbing  the  full  depth  of  the  shaft,  but  to  lower  a 
length  of  tubbing  corresponding  only  with  the  depth 
hored  out,  and  fitted  with  a  false  cover  as  well  as  a 
false  bottom,  the  economy  being  obvious. 

Mr.  Riemer,  one  of  the  leading  German  authorities- 
on  sinking,  considers  that  it  will  not  be  possible  to- 
execute  sinkings  by  the  ordinary  Kind-Chaudron 
method  at  depths  exceeding  2,000  ft.,  because  it 
would   he    impracticable    to    handle    cylinders    thick 
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enough  to  withstand  the  ppressure  corresonriing  to 
that  depth,  the  limit  of  thickness   according    i"   him 

bcin<>  about  5  in.     Various  proposals  for  i lifying 

the  method,  so  as  i"  render  ii  available  al  these 
great  depths,  have  been  put  forward  by  Mr.  Etiemerand 
Mr.  Thomson,  but  have  not  yet  been  put  into  practice. 

When  the  ground  i"  be  sunk  through  is  running  as 
well  as  water  bearing,  the  Kind  Chaudron  met  hod  is 
no  longer  applicable.  In  such  cases  three  groups  of 
methods  are  recognised  namely,  I  driving  down 
annular  sheet  piling,  (2)  forcing  down  continuous 
cylinders  of  brickwork  or  iron,  and  (3)  the  Poetsch 
freezing  process.  Annular  piling  is  the  oldest 
method,  and  is  only  applicable  when  the  stratum  of 
soft  ground  to  be  passed  through  is  not  verj  thick, 
and  is  comparatively  near  the  surface.  As  the  piling 
is  usually  in  lengths  of  15  ft.  to  20  ft.,  and   as  each 

new  ring  of  piles   has   ii>   be  driven    inside   il ne 

above,  it  follows  thai  the  original  diameter  must  be 
taken  verj  much  greater  than  the  finished  diameter 
of  the  shaft.  The  method  is  not  often  seen  now  ,  but 
a  good  modern  example  may  be  quoted  namely,  the 
recent  sinking  (September,  1906)  at  Bowburn  Col- 
liery Co.,  I  Mil  ham. 

It  may  be  here  suggested  that  ferro-concrete  sheet 
piling  might  be  used.  Piles  of  this  material,  60  ft. 
in  length,  have  been  driven,  and  it  has  also  be<  n 
found  practicable  to  add  fresh  lengths  to  the  top  of 
piles  already  driven,  and  thus  to  get  down  to  almost 
any  desired  depth.  Furthermore,  the  adjacenl  sides 
of  ferro-concrete  piles  can  be  grooved,  and  when  the 
piles  are  down,  cement  can  be  run  into  the  spaces 
thus  left,  making  the  piling  practically  watertight. 
As  far  as  I  know,  this  system  lias  never  been  tried 
for  shaft-sinking,  but  there  appears  to  be  no  reason 
why  it  should  not  be  perfectly  successful. 

1  he  method  of  sinking  continuous  cylinders,  and 
excavating  the  ground  from  inside  them,  has  only 
Keen  used  in  this  country  for  moderate  depths.  There 
have  been  several  good  examples  of  shallow  sinkings 
by  it  in  Scotland,  where  sand,  mud,  and  silt  on  the 
seashore  ha\e  been  sunk  through  for  depths  of  about 
100  ft.,  the  sinkings  at  Musselburgh  (1901  2),  and 
at  Bridgeness  l  1878),  being  cases  in  point.  In  a  more 
recent  sinking  of  a  paii- of  shafts  at  Ardeer  (1905), 
about  80  ft',  oi  silt  had  to  be  traversed,  and  a  similar 
process  was  adopted,  using,  however,  the  somewhat 
antiquated  device  of  the  air-lock  >  first  used  by  Triger 
in  1839)  for  the  actual  excavation,  the  men  working 
in  compressed  aii  at  the  bottom  of  the  cylinder. 
Modem  practice  seems  generally  to  favour  the  use  of 
some  form  of  dredge  for  excavating  the  material  from 
the  inside  of  the  cylinder. 

This  principle  has  reached  its  greatest  development 
in  Germany,  where  it  has  been  extensively  used  for 
sinking  down  to  firm  ground  through  the  overlying 
thick  masses  of  superficial  deposits.  'J  he  modern 
practice  consists  in  sinking  a  cylinder,  usually  of 
masonry,  built  upon  a  massive  iron  cutting  shoe, 
until  skin  friction  prevent-  it-  further  descent.  Tie 
holts,  attached  to  the  cutting  -hoe.  are  built  into  the 
brickwork,  and  by  means  of  these  a  heavy  iron 
anchor  ring  is  seemed  to  the  upper  part  of  the  shaft. 
A  cylinder  of  iron  is  then  built  up  inside  the  hi-t 
cylinder,  and  i-  forced  down  by  powerful  hydraulic 
presses,  which  work  against  the  anchor  ring.  The 
groutid  inside  the  cylinder  is  excavated  by  some  form 
of  dredge  ;  grab  dredges,  bucket  dredges,  bag  dri 
and  the  air  lift  all  having  been  made  use  of. 

The  freezing  method  was  devised  by  F.  II.  Poetsch 
in  the  year  1883.  Although  originally  intended  for 
sinking  through  wet  quicksands,  it  has  also  been 
applied  to  sinking  in  solid  but  broken  strata,  carrying 


much  watei  Although  il  had  been  used  repeatedly 
with  -ucce--  in  both  France  and  Germany,  the  first 
applications  of  this  method  in  Britain  have  been 
comparative)}  recent,  and  have  all  been  confined  to 

the  Durln :oalfield.     The    firsl    example    was   the 

sinking  of  a  pair  of  shaft*  at  Washington  in  1902. 
Freezing  was  subsequently  employed  in  two  very 
difficult  sinking* at  Easington  and  Dawdoo.     At  the 

former  place  tl peration  was  a  failure  :  the  yellow 

-and-  lure  are  exceptionally  thick  namely,  over 
100  ft.  j  they  lie  at  165  ft.  beneath  the  surface;  the 
water  i-  brackish,  and  the  water  level  i-  affected   by 

tidal  vements.     At  the   neighbouring   colliery   of 

Dawdon,  however,  the  operation-,  < menced  about 

the  Baine  time,  were  perlectly  successful. 

Another  \cr\  interesting  Bin  king  by  this  method  i- 
now  in  progress  at  the  famous  Wearniouth  <  'ollieries, 
originally  sunk  in  1826.  It  i-  now  proposed  to  sink 
a  new  -haft  close  to  the  site  of  the  old  one-.  If  this 
wen-  done  by  the  ordinary  method,  the  necessary 
pumping  would  relieve  the  tubbing  in  the  old  shafts 
of  the  hydrostatic  pressure  under  which  it  now  stands, 
and  when  tin-  pressure  comes  on  again,  which  it 
would  do  as  soon  as  the  new  -haft  were  tubbed  off, 
the  old  tubbing  would  in  all  probability  be  destroyed. 

Bei ii  has  been  decided  to  use  the  freezing  method, 

which  does  away  with  the  need  of  pumping,  and, 
then  fore,  doc-  n,,t  affect  the  hydrostatic  level  of  the 
district . 

Finally,  reference  may  l>e  made  to  a  method  that 
has  only  Keen  used  once  or  twice  in  the  north  oi 
France  namely,  the  forcing  of  cemenl  Blurry  i  brough 
boreholes  into  soft,  fissured  strata,  and  thus  forming 
a  wall  of  concrete  within  which  sinking  can  be  pel 
formed  ;  this  method  was  used  successfully  a  few 
years  ago  at  the  Lens  Collieries."  Henri  Louis. 
London  Mining  Journal  (from  Institution  of  Civil 
Engineers),  July  6,  liluT,  p.  30.     (A.  McA.  J.) 


Breathing  Appliances  fob  Mink-.  — Dr.  Boy- 
cott  begins  by  referring  briefly  to  some  physiological 
consideral  ions  which  hear  on  the  efficiency  of  breath- 
bag  appliances.  The  common  object  of  such 
apparatus  i-  to  enable  the  wearer  to  remain  for  a 
varying  time  in  air  which  either  contain-  insufficient 
oxygen  to  support  life  [e.g.,  black-damp),  or  is 
poisonous  ('.'/.,  after-damp)  or  urrespirable 
irritating  vapours).  This  i-  attained  by  connecting 
the  mouth  to  a  closed  space  into  which  oxygen  is 
delivered  and  from  which  the  carbonic  acid  is 
removed.  The  apparatus  must  be  air-tight  as  far  as 
the  passage  of  air  from  outside  to  inside  i- concerned. 
In  most  circumstance-  met  with  in  mine-,  a  very 
small  leak  docs  not  necessarily  render  the  apparatus 
useless.  The  outside  air  must  not  be  breathed, 
either  because  it  doe-  not  contain  enough  oxygen 
(black  damp),  or  because  it  is  directly  poisonous 
(afterdamp).  In  the  former  case  a  -mall  leak  is 
obviously  immaterial  :  in  the  latter  the  oceffls 
leakage  of  a  few  cubic  centimetres  of  average  after- 
damp (containing  1  or2  per  cent,  of  carbon  monoxide) 
into  an  air  -pace  of  4  or  5  litres  would  can--  no 
material  symptoms  for  many  hour-.  If,  however. 
irritating  vapours,  such  as  thick  -moke,  are  present 
even  the  smallest  leak  must  be  avoided. 

The  amount  of  oxygen  required  varies  enormously 
with  the  degree  of  bodily  activity,  and  to  a  less 
extent  with  the  individual  concerned  A  man  at  re-t 
uses  about  0*3  litres  per  minute,  while  severe  exertion 
raises  the  consumption  to  2  litre-  per  minute  ;  a 
degree  of  activity  corresponding  to  walking^  miles 
per  hour  requires  rather  more  than  1  litre  per 
minute. 
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The  volume  of  air  breathed  cannot  be  indefinitely 
increased,  and  the  breathing  of  air  which  is  deficient 
in  oxygen  is  an  imperfect  stimulus  to  deeper  or  more 
frequent  respiration,  It  is,  therefore,  aeeessary  thai 
the  percentage  of  oxygen  in  the  air  breathed  should 
be  maintained  as  well  a>  the  total  quantity  available 
for  use.     It    is   undesirable  that   the  percentage  of 

•!  in  t lie  air  breathed  should  fall  much  below 
that  in  outside  air  (21  per  rem.  .  and  it  i-  definitely 
dangerous  t<>  breathe  a  mixture  containing  as  little 
a-  1"  per  cent,  oxygen,  especially  while  doing 
muscular  work.  There  i-  do  considerable  physiolo- 
gical  advantage    in    increasing    the    percentage  oi 

!i  in  the  mixture  breathed  beyond  20  per  cent. 
The  symptoms  resulting  from  breathing  air  defi- 
cient in  oxygen  aie  insidious  and  indefinite,  and  vary 
very  much  with  different  individuals.  The  first 
obvious  symptom,  however,  especially  in  persons  not 
particularly  directing  their  attention  to  the  matter, 
may  be  sudden  loss  of  consciousness.  It  is,  therefore, 
absolutely  aeeessary  thai  some  <le!inite  warning  of 
the  failure  or  oxygen,  nut  dependent  on  personal 
vigilance  or  sensations  of  giddiness  or  the  like,  ami 
preferably  of  an  emphatic  mechanical  kind,  should  be 
given  to  the  wearer  of  a  rescue  apparatus  before  the 
percentage  of  oxygen  has  fallen  to  a  dangerous  limit. 
This  i-  best  obtained  by  arranging  and  working  the 
apparatus  so  that  it  becomes  tilled  with  ;i  mixture 
containing  60  or  7<>  per  cent,  of  oxygen.     Before  the 

M  percentage  has  been  reduced  to  the  limit  of 
safety,  the  apparatus  will  then  become  so  empty  ami 
respiration  -o  impeded  (or  impossible)  that  the 
attention  of  the  wearer  cannot  tail  to  be  attracted 
mechanically.       Any    apparatus    which    permits   the 

ility  of  the  user  being  unknowingly  led  into 
breathing  a  mixture  containing  less  than  12  percent, 
of  oxygen  must  be  looked  upon  as  extremely 
dangerous. 

In  all  cases  a  moderately  distensible  hag  is  neces- 
sary to  act  a-  a  reservoii  and  as  a  butter  or  cushion 
for  the  ebb  and  flow  of  inspiration  and  expiration. 
Such  a  bag  must  he  so  large  that  the  deepest  inspira- 
tion or  expiration  may  lie  contained  in  it  quite  easily. 
Expiration  or  inspiration  against  even  the  slightest 
pressure  [as  into  a  full  oi  out  of  an  empty  bag) is 
extremely  distressing,  ami  not  free  from  danger  it 
persisted  with. 

The  physiological  effects  of  breathing  air  containing 
an  excess  of  carbonic  acid  are  usually  obvious.  Air 
containing  5  per  cent  cause-  definite  panting,  which 
at  ii  oi  7  per  cent,  become-  distress  :  even  ■+  per  cent. 
produces  unpleasant  increase  in  respiration  (hyper- 
pncea),  ami  greal  ly  reduces  the  capacity  of  doing  hard 
work.  It  may  be  stated  in  a  general  way  that  .'!  per 
cent,  is  tbe  maximum  permissible,  while  it  is  desirable 
that  the  percentage  should  not  rise  much  above  I  per 
cent.  Definite  symptoms  of  poisoning  do  not  appear 
■ — at  any  rate  in  the  course  of  a  few  minutes — until 
the  percentage  rises  to  l'l  or  15. 

At  the  end  of  each  expiration  the  mouth  and  larger 
air  passages  are  tilled  with  the  hi-t  and  most  impure 
air  from  tbe  lungs  ;  the  air  contained  in  this  "dead 
space"  between  the  lips  ami  the  longs  forms  the  first 
part  of  the  succeeding  inspiration.  Any  breathing 
apparatus  attached  t o  the  moul  h  increases  this  "dead 
space"  by  the  volume  of  air  between  the  lips  and  the 
purifiers,  or  the  inlet  of  pure  air.  In  this  way  a  large 
dead  space  may  render  the  air  actually  inspired  very 
impure  Thus  with  a  dead  space  of  200  cub.  cm. 
containing  (i  per  cent,  carbonic  acid,  an  average 
inspiration  of  600  cub  cm.  from  air  containing  1  per 
cent,  carbonic  acid  contain-,  a-  a  whole.  2'7  per  cent, 
carbonic  acid,  while  with  a  dead  -pace  of  #00  cub.  cm., 


the  figure  is  raised  to  4*3  per  cent.  Generally  speak- 
ing, therefore,  the  dead  space  in  the  respiration 
apparatus  should  not  exceed  200  to  250  cub.  cm.  at 
most.  Dr.  Boycott,  Report  of  Royal  Commission 
on  Safety  in  Mines.  —  Iron  and  Coal  Trades  Review, 
July  o.  1907,  j).  31.     (A.  lb) 
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(  li'r  shall  bi  pleased  I"  n  view  any  Scientific  or  Tech- 
nical  Work  sent  to  us  for  that  purpose.  J 

Hydromjetallurgy    of    Silver.      By    Ottokar 

HOFMANN.  336  pages,  priceS4.  (Hill  Publish- 
ing Co.) 
"While  barrel  and  pan  amalgamation  have  been 
steadily  practised  for  the  recovery  of  silver,  and  the 
lixiviation  of  silver  ores  as  well,  little  has  been  heard 
of  them  outside  of  Mexico  and  one  or  two  South 
American  countries.  Dating  from  Stetefeldt's  hypo- 
sulphite lixiviation,  very  tittle  if  anything  new  has 
been  added  to  the  literature  of  the  hydronietallurgy 
of  silver,  which  makes  this  book  on  the  subject 
decidedly  welcome.  The  subject  matter  in  this 
book  is  separated  into  two  parts  :  the  first  dealing 
with  the  preparation  of  the  ore,  or  chloridising 
roasting,  and  the  second  taking  up  the  extraction 
of  the  silver  from  ore  prepared  for  lixiviation  or 
amalgamation.  The  synopsis  and  the  method 
followed  by  the  author  in  dealing  with  the  subject, 
furnish  an  index  of  what  can  be  expected  in  a  book, 
and  then  the  thought  arises  :  will  there  be  anything 
new  or  valuable  in  the  work  ':  A  few  brief  remarks 
will  show  that  the  author  is  experienced,  original, 
and  learned  in  his  subject,  thus  being  qualified  to 
teach  others  and  add  something  new  to  the  subject. 
At  once,  the  reader  finds  that  sulphide  minerals  are 
divided  into  three  classes,  according  to  the  readiness 
with  which  they  will  combine  with  sodium  chloride. 
This  is  both  a  new  and  valuable  systematisation  of 
ores.  It  has  been  the  prevailing  belief  that  certain 
kinds  of  coarsely  crushed  minerals  permit  of  quicker 
percolation  than  finely  crushed  minerals.  This  the 
author,  with  certain  qualifications,  states  is  erron- 
eous, and  that  increased  filtration  due  to  coarse 
crushing  is  so  slight  a-  to  be  of  no  practical  value. 
He  then  shows  that  finely  pulverised  ore  is  in  a 
much  better  c  mdition  tor  chemical  reactions  induced 
by  chloridising  roasting  and  lixiviation,  and  further 
that  chloridi-ed  ore  permits  quicker  filtration  than 
iaw  ore.  Professor  Christy,  some  years  ago,  made 
experiments  in  chloridising  roasting,  in  which  tin; 
loss  from  volatilisation  was  found  greatest  if  salt 
was  added  early  to  the  roast.  Mr.  Hotmann  says 
the  proper  time  to  add  -alt  is  during  crushing  opera- 
tions, provided  that  the  nature  of  the  ore  will  pel  mil , 
thus  mixing  it  thoroughly.  Reasons  are  given  why 
lead  and  zinc  sulphides  require  more  salt  for  a  chlo- 
ridising roast  than  iron  and  copper  sulphides.  The 
author  is  not  only  practised  in  the  subject,  on  which 
he  writes,  but  has  made  a  special  study  of  chloridis- 
ing roasting,  the  results  of  which  he  has  incorporated 
in  hi- book.     In  addition  to  the  valuable  experience 

he    relates,    he   gives   practical   suggestions  that    add 

materially  to  the  value  oi  the  work  from  the  stand- 
point of  the  man  engaged  or  about  to  be  engaged  in 
carrying  out  the  process."  Mines  and  Mining,  June, 
1907,  p.  "><>4.     (A.  McA.J.) 


\ .  i  _■ .  1907 


Revit  10s  and  2V<  w  Books  ;  Selected  Transvaal  Patent* 


The  Metallurgy  of  the  Common  Metals.  Bj 
Leonard  S.  Austin.  Firsl  edition.  £1  is. 
(San  Francisco,  U.S.A.  :  Mining  and  Scientific 
Press.) 

"  This  excellent  work  is  divi  led  into  ten  sections, 
anil  deals  with  the  general  principles  underlying  the 
treatment  of  ores  of  gold,  silver,  iron,  copper,  Lead, 
and  zinc. 

Although  each,  naturally,  can  receive  onlj  a 
limited  amount  of  attention,  the  information  is 
clearly  put  and  admirably  practical,  and  the  work 
will  be  found  particularly  useful  as  giving  information 
not  obtainable  in  many  more  pretentious  treatises. 
Perhaps  one  may  take  some  exception  bo  the  section 
relating  to  the  occurrence  and  treatment  of  gold 
ores,  as  it  is  scarcely  so  practically  treated  as  the 
others.  I>ut  the  sections  relating  to  copper  and  lead 
are  full  of  useful  details,  and  will  prove  valuable 
both  to  the  lie-inner  and  to  the  fully  qualified  metal- 
lurgist. 

In  addition  to  the  sections  Healing  with  the  metals 
individually,  we  have  special  and  probably  more 
generally  useful  sections  dealing  with  generalities 
such  as  sampling,  fmds,  combustion,  thermo-chem- 
istry  and  refractory  materials,  roasting — a  most 
useful  section — and  refining.  Finally,  a  section  is 
devoted  to  the  commercial  aspects  of  metallurgy, 
including;  notes  and  advice  as  to  labour  and  general 
costs,  and  a  useful  schedule  of  prices  ruling  at  various 
mining  centres  for  the  purchase  of  ores,  concentrates 
and  mattes. 

Unfortunately,  the  work  has  one  inexplicable  and 
absolutely  unpardonable  fault.  It  possesses  no 
index." — London  Minim/  Journal,  July  6,  1007, 
p.  13.     (A.  McA.  J.) 


Practical  Coal  Mining.     Vol.   II.     By  Leading 

Experts  in   Mining  and  Engineering,  under  the 

editorship  of  W.  S.  Boulton,  B.Sc,  F.G.S.,  etc. 

Six    volumes.      First    edition.      Vol.    II.       6s. 

(London  :  Gresham  Publishing  Company.) 
"  Volume  II.  contains  the  following  sections  : 

(4)  Shaft  Sinking  (continued). 

( .">)  Breaking-  Ground. 

(6)  Methods  of  Workirje-  and  Timbering. 
The  description  of  the  Ordinary  Methods  of  Sinking- 
are  continued,  and  amongst  them  excavating  by 
hand  is  briefly  described,  the  absence  of  which  we 
had  noticed  in  the  earlier  part  of  the  section.  We 
should  have  liked  a  little  more  practical  detail, 
but  this  should,  perhaps,  be  looked  for  in  the  pit 
rather  than  in  the  text  hook. 

A  separate  chapter  is  devoted  to  Special  Methods 
of  Sinking,  and  fully  illustrated.  The  special  con- 
ditions which  led  to  the  adoption  of  these  methods 
might  have  been  move  fully  explained. 

Breaking  Ground  is  an  eminently  practical  chapter 
on  explosives,  shot  firing-,  and  drilling  machines  :  but 
where  is  the  miner"s  pick  and  all  the  other  tools 
whose  uses  are  sjenerally  given  under  this  heading  ? 
Perhaps  they  will  come  later  on. 

A  short  and  useful  chapter  is  devoted  to  Driving 
Stone  Drifts  ;  the  subject  is  well  worth  it.  It  is  an 
almost  constant  occurrence  in  the  life  of  a  colliery, 
and  a  very  different  thing  from  driving  a  coal  road. 
Much  money  is  often  wasted  through  not  realising 
this  difference,  and  expecting  the  ordinary  coal  hewer 
to  undertake  it. 

The  last  chapter  in  this  section  deals  with  Coal- 
cutting  Machines.  The  main  characteristics  of  the 
many  types  of  coal  cutters  now  on  the  market  are 


well  and  briefly  described  with  illustrations,  and  the 
author's  general  remark-  are  excellent. 

Section  6  begins  with  a  description  of  the  varioun 
Methods  of  Working,  of  which  there  are  really  only 
two,  with  endless  modifications  adopted  to  suit 
special  circumsl  ances.     The  general  remark-  are  \  ery 

much  to  I  he  point ,  but  no  amount    of   hook    reading, 

without  experience  underground,  can  enable  anyone 
to  select  the  method  besl  Buited  to  a particulai  mine. 
The  student  has  here,  however,  a  number  of  actual 
ibstanfles,   with   the  sections  and  condition**  oi    the 

mine,  and  the  special  method  adopted,  which  cannot 
fail  to  be  of  ase  to  him. 

Workings  under  the  Bea,  beneath  running  sands, 
bogs,  etc.,  nave  received  special  attention,  ■>-  also 
boring  against  old  workings  ;  both  are  attended  with 

Special    danger-,    and    the   author-    remark-    will    be 

read  with  interest . 

Timbering  need-  experience  and  much  practice. 
The  possibilities  of  saving  expense  without  in  any 
way  increasing  the  dangers  from  falls,  etc.,  are 
greater  than  appears  at  first  Bight.     We  realise  the 

difficulties  of  explaining  these  detail-  small  in  them- 
selves, lnit  which  mean  so  much  within  reasonable 
limits  (viz.,  notching  tree-  and  bar-  so  a- to  avoid 
splitting  under  weight,  the  angle  at  which  timber 
should  be  sel  to  carry  side  or  top  weight  :  in  heaving 
ground,  inclined  seams,  etc.);  -till  we  think  the 
Subject  worthy  of  more  notice  in  a  work  entitled 
'Practical'  Coal  Mining.'"  —  London  Mining 
Journal,  duly  13,  1907,  p.  66.     (A.  McA.  J. 


Selected  Transvaal  Patent  Applications. 


Relating  to  Chemistry,  Metallurgy  and 
Mining. 


Compiled  by  C  H.  M.  Kisch,  F.M. Chart. Inst. P. A 
(London),  Johannesburg  (Member). 


(N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification.  The  numbei 
given  is  that  of  the  specification,  the  name  that  of  tht 
applicant,  and  the  date  that  of  filing. ) 


(C.)  298/07.  A.  H.  Gibson.  Improvements  in 
coal  mining  machinery.     12. 7. "7. 

(P.)  299/07.  D.  Brazzi.  Improved  screen  for  use 
in  gold  bearing  ore  crushing  stamp  batteries.   15.7.07. 

(P.)  300/07.  J.  E.  Smith.  Anew  and  improved 
locomotive  smoke  box.     16.7.07. 

(C.)  .Sol  07.  F.  H.  Maxwell.  Improvements  in 
stamper  batteries.     16:7.07. 

(P.)  302  07.  R.  A".  Driscoll.  Improvement-  in 
safety  device-  for  mine  cages  and  like  vehicle-. 
19.7.U7. 

(C.)  303/07.  H.  D.  P.  Huizer.  Manufacture  of 
a  drinking  vessel  made  of  ice  and  apparatus  therefor. 
19.7.07. 

(P.)  301/07.  S.  S.  Lawry.  Improvements  in 
apparatus  for  concentrating  loose  material  containing 
precious  stunts  or  metals.     20.7.07. 

(P.)  305/07.  A.  R.  Wojciechowski.  An  improved 
process  and  means  for  disintegrating  and  rendering 
friable  diamond  bearing  ground.     2:C 7.<  '7. 

(P.)  306/07.  S.  Fraser.  Stamp  battery  mortar 
box  ore  feeder.     24.7.07. 

(P.)  307/07.  J.  T.  Nicholson.  Apparatus  for 
taking  ringer  prints.     24.7.07. 
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A.  Gemmell.     Automatic  dry  earth 


I".  Slade  (1),  C.  R.   Pratt-Sniith  (2). 
regulated    gravitation    fire    escape. 


closet.     25.7.07 
P.)     309/07. 
Automatically 
25.7.07. 

(P.  310/07.  A.  E.  Park,  [niprorenients  in  rope 
jockeys.     25.7.07. 

1  .'ill  117.  J.  Gill.  Improvements  in  rotary 
motive  power  engines  applicable  also  to  rotary  pumps, 
air  or  gas  blowers,  compressors  or  exhausters,  meters 
and  the  like.     26.7.07. 

1  312/07.  C.  II.  Fox.  Improvements  relating 
to  railway  wagona  and  like  vehicles.    •_'(>. 7. 07. 

I  P.  313  "7.  .1.  \Y.  Sutcliffe  I  1 1,  E.  W.  Not  tin  (2). 
An  improved  grip  for  attaching  trucks  to  ;i  cable 
used  in  mechanical  haulage.     26.7-07. 

(P.)  .'114  117.  P.  T.  Morrisby.  Improvements  in 
pulp  distributors.     27.7-07. 

315/07.     B.Hall.     Process  for  the  extraction 
of  gold  an<l  silver  from  ores.     27.7.07. 

P.)  316/07.  S.  Fraser.  Improvements  in  linings 
for  stamp  mortar  boxes.     -J7. 7.'  '7. 

(P.i      .'!17  07.      .1.     l'.    Cook.       Improvements    in 
means  for  collecting  crashed  ore  products.     27.7.07. 
P.        318/07.      J.    Conning.      An    improved    joint 
applicable  for  use  between  soil  pipe-  and  closet  pans 
or  stop  -ink-  and  the  like.     -J 7 . 7 . < > 7 . 

(P.)  319/07.  P.  A.  Chiappero.  Improvements 
appertaining  to  internal  combustion  motors  or 
engines.     27.7.07. 

(C.)  320/07.  P.  Howe-Gould.  Improvements  in 
fluid  meters.     27.7.07. 

1  321  "7.      A.    IP   Warm-ley.      Improvements 

in  apparatus  for  producing   combustible    gas   from 
petrol  or  other  spirit  or  oil.     29.7.07. 

(P.)  322/07.  W.  P.  Jones.  An  improved  form 
of  brake  with  automatic  power-  to  prevent  the  cage 
from  dropping  when  the  rope  breaks.     29.7.07. 

(P.i  :;_':;  117.  .V.  Harvey.  Improved  and  portable 
shower  bath.     30.7.07. 

(C.)  324/07.  H.  Undentsch.  Improvements  in 
devices  for  stopping  cages,  vehicle-  and  the  like  in 
case  of  rope  rupture.     2. s.(»7. 

(C.)  325  <7.  C.  H.  Alston.  Improvements  in  or 
connected  with  internal  c  mbustion  engines.     2.8.07. 

I  326/07.       E.    Surcouf.       Improvements    in 

motor  road  vehicles  ami  tram-.     2.8.07. 

P.  327/07.  A.  M.  Bell.  Ironing  machine. 
3.8.07. 

(P.  328/07.  J.  Craig.  Apparatus  for  treating 
diamond  bearing  deposits,  ores  and  the  like  with 
liquids.     6.8.07. 

I  .  329/07.  EL  W.  Blaisdell  (1),  H.  A.  Brooks 
(2).  Improvement-  in  or  relating  to  filter  leaves. 
7.8.07. 

(C.)  330/07.  J.  P.  Brown.  Improvement-  in  or 
relating  to  lining  for  grinding  mills.     7.S.07. 

1  332/07.       IP      Poeld.        Improvements     in 

machine-   for   washing    coal    and    other    materials. 

1  333/07.  IP  Poeld.  Improved  method  of  and 
apparatus  for  draining  wa-hed  coal  and  other 
materials.     9.8.08. 

(P.)  335/07.  J.  Mcintosh.  Improvements  in 
chuck-  of  rock  drilling  machine-  and  the  like.    10.8.07. 

(P.)  336/07.  J.  Mcintosh.  Improvements  in  the 
valve-  of  rock  drilling  machines  or  other  reciprocating 
engines,     lu.s.117. 

(P.)  337/07.  S.  s-  Osborn.  Improvements  in 
centrifugal  amalgamating  apparatus.     10.8.07. 

(P.)  338/07.  H.  Pakeman.  Machine  for  develop- 
ing motive  power  with  cold  water  and  compressed 
air.      1  o.s.  07. 


(P.)  339/07.  J.  P.  VVheatley.  Movable  damp 
bar  bracket.     1 2.  s.  117. 

(P.)  340/07.  J.  E.  Wheatley.  An  improved 
apparatus  used  to  filtei  compressed  air  after exnaust- 
Lng  or  escaping  from  rock  drill  machine-  or  other 
devices.     12  8  07. 

(P.)  341/07.  J.  E.  Wheatley.  Apparatus  for 
purification  of  air  after  blasting.   '  12.8.07. 

(P.)  342/07.  J.  E.  Wheatley.  Suction  filter 
pan.     12.8.07. 

(P.)  343/07;  J.  E.  Wheatley.  Apparatus  for 
purifying  air.     12.8.07. 

(P  I  344/07.  P.  IP  Paterson.  Improvements  in 
and  relating  to  steam  traps.     13.8.07. 

(('.)  :!4."iii7.  E.  P.  Ransome.  Improvements  in 
apparatus  for  progressively  moulding  plastic  material 
in  conduits  in  situ.     13.8.U7. 

(('.)  346/07.  J.  E.  Friend.  An  improved  rotary 
gas  engine.     l.">. 8.(17. 

(P.)  :U7  117.  W.  Boulton.  Improvements  in  the 
fixing  of  pulleys,  cams  and  the  like  to  shafts.    15.8.07. 

(P.)  348/07.  C.  A.  Jeffreys.  Improvements  in 
pipe  couplings,     lo.s.117. 

(C.)  340  (17-  H.  Pee.  An  improved  rotary 
engine.     15  8.07. 

(C.)  350/07.  F.  ('.  Brown.  Improvements  in 
apparatus  for  the  treatment  of  ore-  and  for  (he 
electrolytic  deposition  of  gold  and  silver  and  other 
metals  from  solutions  containing  such  metals.    Ki.s.07. 

(C.)  351/07.  F.  Pu— ell.  An  improved  field  gate. 
16.S.d7. 

(C.)  352/07.  C.  M.  Chamberlain.  Improvements 
in  Alters  or  extraction  apparatus.     16.8.07. 

(P.)  353/07.  H.  T.  Durant.  Improvements  in 
and  relating  to  the  separation  of  solids  from  liquids. 
16.8.07. 

(C.  1  o.">4  117.  F.  L.  Lane  (1).  The  Leeds  Forge  <  '<>., 
Ltd.  (2).     Improvements  in  wagon  door.-.     16.8.07. 

(P.)  355/07.  F.  Simon.  Improvements  in  rope 
clutches  for  mechanical  haulages.      1 7. s  117. 

(C. )  356  (>7.  H.  I.  Seemann.  Improvements  in 
amalgamators.     17.8.07. 

(P.)  .'357  ('7.  IP  P.  .Johnson.  An  improved 
jockey  for  endless  wire  haulage.      19.8.07. 

(P.)  ,358/07.  -I.  Wilshir  (1),  G.  Mailer  (2).  Im- 
provements in  ho-e  couplings.     20.8.07. 


Changes  of  Addresses. 


Members  and  Associates  are  requested  l<>  notify  the 
Secretary  immediately  if  any  change  in  address, 
otherwise  it  is  impossible  to  <i>n<r/i/itrr  tin  delivery  of 
Journals  or  Notices.  The  Secretary  should bt  aionce 
notified  of  mm  receipt  of  Journals  "mi  Notices. 


Byebley,  P.  G.,  l/o  Johannesburg  ;  Bulawayo  Club, 

Bulawayo,  Rhodesia. 
Carter,  J.  W.,  l/o  Cermiston  ;  Crown   Deep,  Ltd., 

P.  (>.  Pox  I»i2,  Fordsburg. 
EVANS,  I '-.  S..  /  n  <  twanda  ;  c  o  Mr.  J.  Harris,  Alma 

Cottage,     Wesl     Horsley,     near     Leatherhead, 

Surrey,  England. 
Mack  ay,  A.  N.,  l/o  Boksburg;  Caley,  Wimbledon 

Park,  London,  S.W. 
McEwan,  T.,  l/o  Belingwe;  Matabele  Sheba  G.  M. 

Co..   Ltd.,  Ps-exvale.   Phode-ia. 

Toombs,  C,  /"  Johannesburg;  P.  0.  Box  so,  East 

Pand. 
WILLIAMSON,  REG.,7/o  Fimiston;  North  End  .Mine-, 

Ltd..  Kalgoorlie,  W.A. 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
September  21,    1907. 


The  Ordinal}-  General  Meeting  of  the  Society 
was  held  in  the  Chamber  of  Mines,  on  Saturday, 
September  21st,  Prof.  J.Yates  (President),  in  the 
chair.     There  were  also  present  : — 

40  Members:  Dr.  J.  Moir,  Messrs.  F. 
Alexander,  B.  G.  Bevington,  W.  R.  Dowling, 
K.  L.  Graham,  A.  Heymann,  J.  Littlejohn,  G.  O. 
Smart.  Prof.  G.  H.  Stanley.  A.  Whitby,  11  A. 
White,  W.  Beaver,  H.  D.  Bell,  Dr.  J.  T.  Carrick, 
E.  H.  Croghan,  Andrew  F.  Crosse,  X.  M. 
Galbraith,  J.  Gray,  J.  C.  Greer,  Jr.,  H.  R.  Jolly, 
W.  H.  Jollyman,  J.  A.  Jones,  A.  Kressmann, 
G.  A.  Lawson,  Hy.  Lea,  J.  Lea,  C.  W.  Lee, 
(J.  Melvill,  J.  E.  Metcalf,  J.  T.  Milligan,  D.  J. 
Pepler,  J.  F.  Pyles,  O.  D.  Ross,  H.  A.  Scarf, 
S.  Shlom,  J.  A.  Taylor,  J.  P.  Ward,  H.  Warren 
and  H.  Wiley. 

19  Associates:  Messrs.  S.  J.  Cameron,  J.  W. 
Carter,  J.  Chilton,  W.  M.  Coulter,  C.  E.  Deakin, 
t '.  L.  Dewar,  B.  G.  Gerardy,  J.  H.  Harris, 
O.  Harrison,  J.  W.  Hawthorne,  C.  B.  Hilliaid. 
G.  F.  Jones,  B.  W.  Leng,  R.  K.  Maxwell,  C.  G.  J. 
Moore,  C.  B.  Simpson,  W.  Waters,  A.  Waugh, 
and  L.  J.  Wilmoth. 

11  Visitors  and  Fred.  Rowland,  Secretary. 

The  minutes  of  the  previous  monthly  meeting, 
as  published  in  the  Journal,  were  confirmed. 
New  Members. 

Messrs.  Gray  and  Jollyman  were  elected 
scrutineers,  and  after  their  scrutiny  of  the  ballot 
papers,  the  President  announced  that  all  the 
candidates  for  membership  had  been  duly  elected, 
as  follows  : — 

CUSNACK,   James  T.,   Knights  Deep,  Ltd.,  P.  O. 

Box  143,  Germiston.     Assayer. 
Gilmore,  Arthur  David,  Robinson  Deep   G.    M. 

Co.,     Ltd.,     P.     O.    Box    2o$-i,    Johannesburg. 

Cyanider. 


Linus  u  .   Rom  i.i.   Ferreira   I p.   Ltd.,  I'.  ■  I 

1056,  Johannesburg.     •  lyanider. 

Sydenham,  Charles  Theodore,  Knights  Deep, 
Ltd.,  P.  0.  Box  143,  Germiston.     Assayer. 

Wallace,  Alexander,  Robinson  Deep  G.  M   i 
Ltd.,  P.  < ».  Box  1488,  Johannesburg.     Engineer. 

The  Secretary  announced  that  the  following 
gentlemen  had  been  admitted  Associates  by  the 
( iounci]  since  the  last  general  mi  el  ing. 

Avent,  Alec,  Robinson  I > . - « - j .  <;.  M.  Co.,  Ltd., 
P.  ().  Box  1488,  Johannesburg.     Cyanider. 

Bubt,  Wilfred,  Village  Main  Reef  »■.  M.  Co.,  Ltd., 
P  O.  Box  1091,  Johannesburg.     Sampler. 

Cogle,  Charles  Thomas,  c/o  W.  J.  Wolhuter, 
Esq.,  .">7,  Mint  Road,  Fordsburg.  Mining 
Engineer. 

Murray,  <  rEORGi  Daly,  Ivanhoe  Gold  <  !o.,  Western 
Australia.     Metallurgist. 

Robertson,  John  Rankine  Hastie,  Rezende,  Ltd., 
and  Penhalonga  Proprietary  Mine-.  Ltd.,  Pen- 
halonga,  Uriitali,  Rhodesia.     Cyanide  Manager 

and  Assayer. 

Thorburn,  Frederics  Harrison,  Nigel  <;.  M 
Ltd.,  P.  0.  Box  20,  Nigel.     Assayer. 

Williams,  Gerard  W.,  I<la  H.  (■  M.  Co.,  Ltd., 
Laverton,  West  Australia.     Analytical  Chemist. 

General  Busnn   - 

The  Secretary  read  a  letter  from  Mr.  Chris. 
Toombs  disclaiming  all  intention  of  having  made 
personal  reflections  on  any  member  of  the  late 
staff  of  the  Xew  Goch  G.  M.,  especially  on  Mr. 
C.  L.  Johnson,  the  former  cyanide  manager,  now 
in  the  employ  of  the  same  mining  group  on 
another  of  their  mines. 

Dr.  J.  Moir  :  As  your  representative  on  the 
Seymour  Science  Library  Committee — the  Com- 
mittee which  deals  with  selecting  books  for 
that  library— I  wish  to  announce  that  the 
Committee  has  lately  increased  the  usefulness 
of  the  library  by  allowing  the  books  to  be 
taken  out  for  home  reading  :  but  in  order  to 
cover  themselves  against  loss,  the  Committee  will 
require  a  deposit  to  the  value  of  the  books  taken 
out.    There  are,  of  course,  a  number  of  the  books 
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which  cannot  be  easily  replaced,  and  the  Com- 
mittee  therefore  reserves  the  right  to  refuse  to 

lend  such  book-  ont  :  but  every  other  facility  in 
.  to  use  the  bonks  will  be  freely  given. 

The  President :  In  view  of  the  fact  that 
technical  books  are  very  expensive  nowaday-,  I 
fancy  that  many  of  you  will  1.  »ok  on  this  change  as 
a  boon :  you  can  get  very  little  in  the  way  of 
technical  literature  for  two  guineas,  and  I  think 
the  idea  of  the  library  lending  the  books  out  is  a 
very  satisfactory  innovation.  I  may  say  incident- 
ally that  the  ultimate  home  of  the  Seymour 
library  will  be  at  the  Transvaal  University 
(.'"liege,  but  that  will  not  mean  that  the  public 
will  not  have  access  to  it  as  at  present  :  it  will 
be  freely  open  to  the  public  just  as  it  is  now. 
Might  I  suggest  to  you,  as  members  of  this 
Society,  that  you  should  propose  books  to  be 
purchased  for  the  Seymour  library  ?  I  am  sure 
that  L>r.  Moir  and  the  Committee  will  be  glad  if 
you  will  come  forward  and  mention  any  books 
which  might  be  added  to  the  collection  with 
.advantage. 

We  have  received  a  very  interesting  letter  from 
our  member,  Mr.  Stokes,  of  the  Band  Daily 
Mail,  who  is,  as  you  know,  going  round  the 
world  visiting  the  various  mining  fields,  and 
he  has  offered  to  read  a  paper  descriptive  of 
his  journey  which  will  be  illustrated  by  lantern 
slides.  I  need  hardly  say  that  the  Council  has 
accepted  this  offer  with  thanks,  and  as  it  is  to  be 
an  illustrated  lecture,  we  hope  to  have  a  special 
meeting,  held  at  some  hall  suitable  for  lantern 
•exhibitions. 

THE    PATENT    OFFICE. 

Mr.  W.  H.  Jollyman :  On  two  occasions 
Patent  Office  legislation  has  formed  the  subject 
•of  discussion  at  meetings  of  this  Society.  "Will 
you  permit  me  to  add  a  few  remarks  concerning 
what  this  Society  has  called  "  this  deplorably 
.retrograde  "  step  of  our  new  Government  .' 

This  Society  has  objected  to  the  Ordinance 
1  a  month  ago,  mainly  on  two  counts  ;  first, 
that  it  is  essential  in  order  to  inspire  confidence 
in  the  breasts  of  would-be  inventors  that  their 
specifications  should  be  examined  by  a  Commis- 
sioner possessing  wide  scientific  and  legal  attain- 
ments ;  secondly,  the  increased  cost  to  inventors. 
Would  it  not,  I  ask,  inspire  the  necessary  confi- 
.dence  if  specifications  were  to  be  examined  by 
two  gentlemen,  one  of  whom  would  be  well 
trained  in  law,  and  the  other  would  possess 
scientific  knowledge  ?  It  seems  to  me  that  such 
an  arrangement  would  be  better  than  if  both  the 
legal  and  scientific  validity  of  a  specification  were 
to  be  adjudicated  upon  by  a  scientific  lawyer.  Of 
such  a  man  we  should  not  be  surprised  to  hear 


that  lawyers  considered  him  a  good  scientist,  but 
not  up  to  much  as  a  lawyer,  while  scientists 
would  be  likely  to  disown  him  at  the  same  time 
acknowledging  his  legal  ability.  You  may  be 
interested  to  learn  that  the  Comptroller  of  Patents 
in  England  is  neither  scientist  nor  lawyer,  whilst 
in  America  the  Commissionership  is  a  political 
plum.  The  late  Commissioner  in  this  country  was 
a  most  estimable  gentleman,  an  excellent  lawyer, 
a  Master  of  Arts  and  an  eminent  ornithologist. 
Under  the  new  arrangement,  Mr.  Juta — 
Advocate  of  the  Supreme  Court,  and  Barrister  of 
the  Inner  Temple — will  attend  to  the  legal  part 
of  the  business,  while  Mr.  H.  D.  Wedlake — 
formerly  Analyst  to  the  Explosives  Office,  who 
has  had  practical  experience  in  mining  matters  in 
England,  and  has  for  many  years  been  associated 
with  technical  chemistry,  and  is  an  inventor  him- 
self— will  adjudicate  upon  the  scientific  sound- 
ness of  patent  specifications. 

Seeing  that  the  list  of  subjects  for  which 
patents  are  applied  for  contains  not  less  than  146 
classes,  it  is  clear  that  the  technical  adviser  will 
have  his  work  cut  out,  but  if  instead  of  the  dual 
arrangement  a  scientific  lawyer  were  at  the  head 
of  affairs,  we  might  get  a  lot  of  law,  but  probably 
precious  little  science. 

Regarding  opposed  cases,  which  will  be  tried 
by  a  Judge  of  the  Supreme  Court  (not  by  the 
Supreme  Court  itself,  as  erroneously  suggested 
by  our  late  President),  I  do  not  think  we 
need  fear  injustice  resulting  from  this  arrange- 
ment. 

Itegarding  cost  to  inventors,  one  speaker  with 
a  powerful  imagination,  foresees  costs  increased 
ten  or  even  a  hundred  times.  What  a  pity  he 
did  not  read  Mr.  Juta's  addendum  to  the  Report 
of  the  Patent  Office  Commission  !  It  is  to  the 
effect  that  the  cost  of  litigation  in  the  Court 
of  the  Commissioner  of  Patents  was  as  great 
as,  if  not  greater  than,  in  the  Supreme  Court. 
It  is  possible,  however,  that  the  costs  will  in 
future  be  somewhat  greater  in  opposed  cases, 
unless  Patent  Agents  are  permitted  by  law  to 
instruct  counsel  direct  instead  of  through  the 
intermediary  of  attorneys.  So  far  as  I  am  aware 
this  point  has  not  yet  been  settled. 

Now,  regarding  the  work  of  the  Commissioner 
of  Patents,  it  is  interesting  to  note  that  he  had 
the  control  of  three  branches  : — 

1.  The  grant  of  Letters  Patent. 

2.  The  Registration  of  Trade  Marks. 

3.  The  Registration  of  Companies. 

The  percentage  revenue  of  his  office  from 
patents  work  varied  from  4  to  11  during  the 
years  1902  — 1906.  The  number  of  applications 
in  any  one  year  since  the  war  has  not  been 
greater  than  550,  and  about  three-quarters  of  the 
applications  are  usually  granted.     The  number  of 
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oppositions  dealt  with  between  1900  and  June, 
1  liot;,  was  54.  1  could  supply  you  with  more 
figures,  Inn  these  are  Bufficienl  to  show  thai 
the  patent  work  ol  this  country  is  small  in 
amount,  though  varied  be  character,  and  does 
not  demand  the  services  of  a  highly-salaried 
Commissioner. 

The  most  regrettable  featureof  the  whole  affair 
is  the  effect  that  this  Society's  action  in  making 
an  ill-considered  and  ill-advised  protest  must  in 
evitably  have  upon  the  position  the  Society 
assumes  in  the  opinion  of  the  Government. 
Not  so  long  ago,  we  were  informed  that  the 
incorporation  of  the  Society  was  greatly  to  be 
■  desired,  one  of  the  reasons  advanced  being  that 
our  representatives  could  then  approach  the 
Government  with  the  claim  that  we  had  a  definite 
position  in  the  eyes  of  the  law  as  a  scientific 
body.  Our  first  action  after  attaining  our  legal 
majority  is  to  impress  upon  the  Government  our 
inability  to  see  both  sides  of  a  simple  matter  ; 
our  arguments  have  been  found  wanting  :  we 
have  been  snubbed  by  members  of  our  Legislature, 
.and  we  have  deserved  what  lias  been  meted  out 
to  us. 

There  is  one  other  aspect  of  the  case  to  which 
I  would  like  to  direct  your  attention.  I  have 
already  told  you  that  the  number  of  oppositions 
is  not  great,  but  since  inventors  have  to  consider 
very  carefully  the  cost  of  fighting  an  opposed 
case,  this  Society  would  be  doing  a  more  useful 
service  to  inventors  if,  instead  of  sending  those 
""  Help-us-or-we-perish "  telegrams  to  the  Hon. 
Members  of  the  Legislative  Council,  it  were  to 
use  its  influence  with  the  Chamber  of  Mines — the 
inventor's  greatest  bugbear  —  to  secure  for 
inventors  more    consideration    at    the    hands   of 

•  those,  whose  power  and  wealth  enable  them  to 
crush  the  life  out  of  an  invention. 

The  President :     Do  you  desire  to  make  any 
motion  on  this  matter,  Mr.  Jollyman  .' 

Mr.  W.  H.  Jollyman  :    The  only  thing  that 

I  should  like  to  suggest  is  that  since  Patent  ( >ffice 

legislation   is   coming  up    again    next  year,   the 

'  Council  would  do  well  to  appoint  a  sub-Committee 

to  ascertain  all  the  facts  before  approaching  the 

•  Government  again. 

Mr.  Andrew  F.  Crosse:  I  should  like  to 
know  if  the  Governments  of  this  country  and  of 
England  look  upon  this  question  of  patents 
merely  as  a  means  of  squeezing  money  out 
-inventors,  or  whether  they  look  upon  it  as  a 
means  of  encouraging  industries.  I  am  afraid 
that  in  England  as  well  as  here,  patents  form 
a  convenient  way  of  increasing  the  revenue. 
There  are  many  honest  men  here  who  invent 
things,    but    who    have    no    possible    means    of 


finding  if  their   inventioi  iginal   or  not. 

One    may    think    he    i>    working   on   something 
new  when  it  is  not  new.     We  want  the  Govern 
iiieni   to  say  to  us  in  effect     "  M  How, 

this    thing    has    been     woi  I     already." 

id     of     that      they     take     <,ur     money     and 
do    not    help    us    inan\    way.       Il    I    pay  BO  many 

pounds     the     Government      should     give     me 
mable  protection,     [n  Germany  and  An 

they  do  take  a  certain  amount  of  trouble,  but  in 
England  they  don't.  I  do  not  think  the  Govern- 
ment has  any  right  to  take  money  from  a  man, 
when  they  know  perfectly  well  the}  an  -imply 
r  ibbing  him  of  his  money  because  his  invention  is 
not  a  patent  at  all.  1  do  not  say  thai 
Government  should  guarantee  a  man  against  an 
action  at  law,  but  they  should  afford  him  the 
information  if  a  substantially  similar  idea  has 
already  been  patented. 

Mr.  R.  G.  Bevington  :  I  should  lii 
amplify  Mr.  Crosse's  remarks  with  regard  to 
preventing  would-be  inventors  from  wasting  their 
money.  Some  1 3  years  ago  I  patented  a  certain 
invention  here  and  1  wished  to  patent  it  in 
America.  The  application  was  forwarded  to 
America,  and  I  received  hack  from  the  Patents 
Office  there  a  very  courteous  letter  enclosing  me 
cuttings  and  diagrams  from  various  sources,  show- 
ing me  that  my  would-be  invention  had  been 
anticipated  there.  This  was  done  at  absolutely 
no  cost  to  myself.  Not  only  did  the  American 
Patent  Office  send  me  a  very  courteous  letter,  hut 
they  went  to  the  trouble  of  sending  me  illustra- 
tions showing  the  device,  which  absolutely 
covered  what  I  wished  to  patent,  without  any 
cost  to  myself.  I  would  like  to  see  a  department 
here  which  would  keep  in  touch  with  every 
invention,  if  possible. 

The  President  :  1  am  sure  you  have  listened 
to  Mr.  Jollyman's  remarks  and  have  found  them 
interesting,  but  personally  I  really  must  say  that 
I  take  exception  to  his  stating  that  our  protest 
was  ill-advised.  Of  course,  he  is  welcome  to  take 
any  view  he  likes  of  the  matter,  but  certainly  the 
protest  was  backed  by  the  unanimous  voi 
your  Council,  and  by  the  South  African  Associa- 
tion of  Engineers,  and  by  the  Mechanical 
Engineers  Society,  and  therefore  it  is  practically 
unanimous  so  far  as  the  scientific  socict 
Johannesburg  are  concerned,  and  Mr.  Jollyman 
stands  alone  in  his  views.  His  suggestion  reg 
ing  the  appointment  of  a  sub-Committee  of 
Council  has  already  been  carried  out,  for  such  a 
Committee  already  exists. 

Prof.  Stanley  showed  me  to-day  an  interest- 
ing little  matter,  and  I  proposed  that  he  should 
come  along  this  evening  and  place  it  before  you 
also. 
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NEW    TEST    TOB    I    ISSITERITE. 

Prof.  G.  H.  Stanley  :  I  wish  te  bring  before 
the  members  a  Dew  test  for  tinstone,  discovered 
recently  by  Mr.  Weber,  Curator  of  the  Geological 
Museum.  Johannesburg,  which  1  think  will  be  of 
inter- 

The*  si  -  -  follows:  It  consists  simply  in 
placing  the  piece  or  particles  of  material  to  be   : 

in  contact  with  metallic  zinc  and  covering 
with  fairly  strong  hydrochloric  acid,  when  cassi- 
terite  becomes  coated  in  a  minute  or  so  with  a 
thin  layer  of  metallic  tin,  which,  it'  the  particle  is 
of  sufficient  size  to  be  so  treated,  takes  a  polish 
on  rubbing  between  the  fingers. 

Powdered  material  should  be  examined  after- 
wards under  the  microscope,  when  an  other- 
wise apparently  barren  sample  may  be  seen 
to  contain  specks  seemingly  altered  to  metallic 
tin. 

F«  >r  pieces  or  powder,  a  small  block  of  zinc  into 
which  a  shallow  hole  half  an  ir.ch  or  so  in 
diameter  has  been  drilled  is  convenient,  and  the 
same  test  may  be  applied  to  polished  faces  of 
hand  specimens  or  microscope  sections  by  using 
zinc  dust  or  powder  spread  on  the  surface  and 
then  applying  acid. 

Specimen-  prepared  as  above  were  exhibited, 
one  showing  very  clearly  intergrowths  of  tourma- 
line and  cassiterite  in  a  polished  hand  specimen, 
and  at  the  close  of  the  meeting  a  demonstration 
of  the  mode  of  application  was  given. 

Mr.  W.  H.  Jollyman  :  What  is  the  strength 
of  the  hydrochloric  acid  used  ( 

Prof.  G.  H.  Stanley  :  It  does  not  matter 
much  :  say,  half  concentrated  acid. 

Mr.  A.  Whitby:  In  connection  with  these 
experiments  of  Prof.  Stanley's,  I  wish  to  remark 
that  the  test  proposed  may  find  a  use  in  field 
work.  The  insufficiency  of  the  methods  of  detect- 
ing tin  in  some  minerals,  such  as  titanic  iron  and 
tourmaline  are  well  known  to  prospectors,  and  it 
seems  to  me  highly  probable  that  the  test  might 
easily  be  made  an  extremely  useful  one  where 
doubt  exists  as  to  the  actual  presence  of  tin,  and 
particularly  when  it  is  associated  with  titaniferous 
iron.  Ordinary  prospecting  methods  of  concen- 
tration frequently  fail  to  show  tin  in  this  mineral 
when  it  has  been  conclusively  proved  to  be 
present  by  analysis. 

Mr.  R.  G.  Bevington  :  Prof.  Stanley  men- 
tioned this  matter  to  me  some  few  weeks  ago. 
In  order  to  try  the  method  I  placed  a  portion  of 

a    crushed    sample     then     in     my    po ion. 

which  was  supposed    to    contain    tin,    upon      a 
sheet    of   zinc,    and     covered     it     with     hydro- 


chloric acid.  To  the  eye  it  showed  no  dif- 
ference, and  I  had  doubts  whether  there 
was  any  tin  present.  I  then  took  the  sheet  of 
zinc  and  placed  it  under  a  microscope,  and  on 
examining  it  1  found  several  crystals  most  beauti- 
fully coated  with  tin  and  fully  bearing  out  Prof. 
Stanley's  statement. 

VISIT    TO    JUMPERS    MINK. 

The  President  :  I  wish  to  call  the  atten- 
tion of  the  members  to  the  proposed  visit 
to  the  Jumpers  mine  next  Saturday,  concern- 
ing which  I  have  been  asked  to  say  a  few 
words  on  this  so-called  resueing.  You  remember 
that  Mr.  Richardson  touched  upon  it  in  his 
reply  to  the  discussion  on  his  paper  on  mine 
subsidence.  It  is  a  method  of  working  which 
is  particularly  applicable  to  thin  reefs,  more 
especially  where  there  is  a  well  defined  bed- 
ding plane  under  or  over  the  reef  allowing 
the  waste  rock  to  break  away  easily  and  cleanly. 
Supposing  you  had  a  mine  with  a  6  in.  leader, 
it  is  obviously  impossible  for  you  to  take  • 
out  that  leader  without  stoping  some  of  the 
ground  which  lies  alongside  it,  and  generally 
speaking,  the  smallest  stope  you  can  work  in  is 
something  like  3  ft. ;  I  do  not  wish  to  say  that 
you  cannot  work  in  less  than  3  ft.,  but  generally 
speaking,  3  ft.  is  looked  upon  as  the  minimum  ■ 
practicable  size.  Let  us  assume  that  you  have  a 
reef  merely  6  in.  in  thickness  and  give  it  a  value 
of  12  dwt.  If  you  carry  this  leader  in  a  stope  of 
3  ft.  it  follows  that  you  are  mining  2  ft.  6  in.  of 
waste.  You  are  diluting  the  ore  to  1  of  reef  with 
5  of  waste.  Allowing  for  sorting  one-half  of  the 
waste  you  have  15  in.  of  waste  and  6  in.  of  reef 
going  to  the  mill,  or  21  in.  milling  width,  and 
you  get  a  value  in  your  mill  of  3 "4  dwt.  as  the 
result  of  your  mining  a  6  in.  leader  having  an 
original  value  of  12  dwt.  3 "4  dwt.  is  not  a  pay- 
able proposition  and  that  is  where  resueing  comes 
in.  In  the  system  of  resueing  you  do  not  dilute 
the  ore  :  you  first  take  out  the  waste  above  or 
below  it,  and  then  you  get  your  reef  with  its 
value  practically  undiluted.  Resueing  gives  you 
for  your  mill  the  6  in.  of  ]  2  dwt.  value  more  or 
less. 

Mr.  H.  A.  White  :  Have  they  got  boys  of  a 
special  size  on  the  Jumpers  1 

The  President  :  The  angle  of  the  reef  is 
about  40*,  and,  therefore,  in  a  3  ft.  stope 
there  is  no  difficulty  in  getting  about.  At  Mans- 
feld,  in  Germany,  the  excavations  are  in  many 
places  only  20  in.  high,  and  the  men  do  their 
work  lying  on  their  side  and  holding  rock 
drills  of  the  pneumatic  hammer  type,  whilst  the 
stuff  is  taken  away  from  the  working  place  by 


Sept.  1907     G.  B.  Hogenraad    Experiments  in  Fir*  Assaying  ttt  th  Redjang  Lebong  Mine,  Sumai 


boys  who  crawl  along  on  "all  fours."     I  merely 

1 1 » i ■  1 1 1  i c > t l  this  as  an  instance  showing  what  can 
be  dour  in  the  way  of  stoping  small,  it  it  U 
necessary. 

EXPERIMENTS  IX  FIRE  Ass.w  [NG  AT 
THE  BEDJANG  LEBONG  MINE,  SUMATRA. 


By  G.   B.  Hogenraad  I  A.ssociat< 


The  nature  of  the  samples  sent  to  the  assaj 
ofrice,  may  be  judged  from  the  following  analyses, 
made  by  Mr.  J.  E.  Clennell,  June,  L905. 


Pulp. 

>  mils 
Chai  ge. 

slinir-. 

Silica... 

SiO.> 

83-33 

86-02 

7617 

Alumina 

Al.,0. 

707 

5-31 

9-09 

Ferric  oxide 

Fe0< ) 

:;■•_'! 

2-93 

3-54 

I  talcium  oxide    ... 

Ca< ) 

•92 

•65 

1  -5  \ 

Sulphur 
Magnesia 
Manganese  oxide 
( lopper  oxide 

s 
MgO 
MnO 
CuO 

•62 
■73 
•13 

•04 

•60 
■29 

•08 
■01 

•59 

1  -38 

•31 
•05 

Zinc  oxide 

ZnO 

•02 

•03 

07 

Selenium 

Se 

•02 

•03 

•02 

.Moisture  at  100*  C. 

H,0 

68 

■44 

2-00 

Lndetermined.  ... 

3-20 

3-61 

5-24 

100-00 

100-00 

100-00 

Up    till    November    29th,     1906,    the    mixes 
adopted  for  the  assays  were  as  follows  : — 

For  one  A.T.  charges  (assayed  with  four  A.T. 
flux). 


Carbonate  of  soda 
Fused  borax 
Litharge... 
Charcoal . . . 

% 
..  59-26 

..  19-75 
..  19-75 
..    1-24 

Weight  per  Charge. 

gin. 

6914 

23-04 

23-04 

1-415 

116-67  =  4  A.T. 

For  two  A.T.  cha 
flux). 

Carbonate  of  soda ... 
Litharge... 
Charcoal ... 

•ges 

100-00            100-00 
(assayed  with  200  gm 

Weight  pei  I 

gm. 

50-00             1 

100-00 

1:9-85               99-7" 
•15                   -30 

For  two  A.T.  charges  (assayed  with  190  gm 
flux). 

Weight  pei  Charge. 


absolute!}  opaque,  moreover  io  <l  t,  that 

on  standing  a  fe*   bout  me  nearly  fluid. 

The  results  were  fairlj  >r  the  gold,  but 

for  the   silver  the  difference 

'nucha-  l  mgm.,  equivalent  to  a  differen I  10 

dwt.  silver  for  the  two  A.T.  or  20  dwt.  for  the 
one  A  ,T.  chai  _ 

Mr.  Clennell  found  thai  by  decreasing  the 
amount  of  borax  in  the  flux,  the  amount  of  silver 
shown  by  the  assay-  increased.  This  was  one 
•i  for  trying  a  flux  without  borax.  Another 
reason  was  that  the  Blag  produced  with  the  old 
flux  was,  on  the  points  stated  above,  no1 
factory.  So  experiments  were  started  with  a  new 
flux,  based  on  the  following  points: — ■ 

First,  it  was  thought  that  the  amount  of  char- 
coal for  each  charge  was  too  high  :  the  following 
equation 

2PbO  +  C-21 
shows  that  12  gm.  of  charcoal  yield  113  gm.  of 
lead,  so   1   gm.   charcoal   musl   yield    34*4    gm. 
lead.        This     was     verified      by      Beveral      trials, 
always    resulting    in    '■'<  I    to    35    gm.    for     1    _ 
charcoal. 

Second,  it  was  known  from  experience  thai  equal 
proportions   of   soda   and    litharge    gavi 
and  clean  slag. 

Third,  the  use  of  borax  was  considered  detri- 
mental. After  several  trials  it  was  found  that 
the  best  fluxes  for  our  samples  were  : — 

For  one  A.T.  charge  (assayed  with   100  gm. 

flux). 

Weight  per  Charge, 
gm. 

Carbonate  of  soda  ...         50-00  51 " M I 

Litharge...  ...         4955  4(M>5 

Charcoal...  ...  "45  "Jo 


Carbonate  of  soda  . . . 

6718 

127-65 

Fused  borax 

16-54 

31-42 

Litharge... 

15-50 

29-45 

Charcoal 

•78 

1-48 

100-00  19000 

In  both  cases  the  lead  buttons  produced 
-weighed  20  to  22  gm.  ;  they  were  cupelled  at  once 
without  scorification.     The  slag  was    black  and 


100-00 


. 


The  buttons  produced  weighed  about  30  gm.  ; 
the  slag  was  of  a  nice  green  colour,  clear,  trans- 
parent, and  quite  dry  even  after  long  standing. 
Some  trouble  was  found  at  tir.-t  from 
lead  sticking  to  the  mould.  This  was 
due  to  the  slag  being  so  very  fluid  that 
the  heavy  lead  got  clear  and  was  first 
in  the  mould,  whereas  with  the  old  tlux  a  part  of 
slag  ran  in  first,  solidified  and  prevented  the  lead 
from  adhering  to  the  iron.     With  the  new  flux  the 
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trouble  was  overcome  by  rubbing  the  mould  inside 
with  powdered  lime. 

Everything  wont  all  right  for  some  time  until 
a  new  trouble  occurred.  After  heavy  rain  at 
night  next  morning  many  crucibles  cracked  in 
the  furnace,  even  when  dried  all  day  before. 
This  was  only  the  case  with  the  two  A.T.  charges, 
and  seemed  to  be  simply  due  to  the  big  amount 
of  litharge  in  the  crucible.  Upon  experiment  it 
was  found  that  the  following  flux  gave  no  more 
trouble,  and  it  was  therefore  adopted. 

Weight  per  Charge- 


Carbonate  of 

Litharge... 
Charcoal 


55 

•00 

110-00 

44 

•85 

89:70 

15 

•30 

10000 


200-00 


Sample. 

Dat< 

Nov. 
190ft, 

Old  Flux 

Dwts. 

Cold.        Silver. 

New  Flux 
Dwts. 
Gold.     I    Silver. 

Battery  pulp 
Slimes 

13 

14 

24-8 
18-9 

155-2 
166  6 

26-0 
19-5 

160-0 

169-0 

Battery  pulp 
Sands  charge 

14 
14 

22-8 
22-5 

153-2 

1460 

23-3 
22-9 

160-2 
150-1 

Battery  pulp 

20 

23  6 

1494 

24-6 

158-9 

Sands  charge 

20 

25-2 

145-3 

25-4 

150-6 

Slimes 

J2 

27-4 

237-6 

29-8 

2  177 

Battery  pulp 
Sands  charge 

22 
22 

43  3 

41-2 

278'2 
265-8 

42-5 
43-0 

254-5 
272-0 

Average 

27-74 

1S8-6 

28-55 

1914 

In  fa1 

four  ( 

>i  new  f 

ux  : 

+  •81 

+  2-8 

The  results  with  the  new  flux  were  very 
regular,  especially  for  the  gold,  agreeing  to  wTithin 
•02  mgm.,  but  for  the  silver  the  results  were  not 
so  satisfactory,  until  it  was  noticed  that  with 
buttons  weighing  more  than  30  gm.,  necessitating 
scorification  before  cupellation,  the  silver  nearly 
always  agreed  to  within  T  to  -2  mgm.  This 
sugge>teil  scorifying  all  the  buttons  before  cupel- 
lation, and  this  was  adopted.  It  was  found  that 
about  15  minutes'  scorification  gave  the  best 
results. 

Beginning  with  November  29  the  new  fluxes 
with  scorification  were  adopted  for  all  the  assays 
with  the  following  results  : — 


This  table  points  very  distinctly  to  the  fact 
that  borax  really  carries  gold  and  silver  into  the 
slag,  and  the  discontinuance  of  its  use  with  our 
ores  is  therefore  a  necessity. 

Though  more  gold  and  silver  were  recovered 
by  assaying  with  the  new  fluxes,  it  sometimes 
happened  that  the  proportions  between  gold  and 
silver  in  the  one  A.T.  charges  (battery  pulp,  sands 


charge  and  slimes)  were  wrong,  so  that  the  assay 
had  to  be  repeated.  Till  this  time  no  correction 
for  loss  of  silver  by  volatilisation  in  the  muffle  or 
absorption  in  the  cupels  had  been  made.  As  it 
was  now  considered  that  one  assay  ton  was  too 
small  a  quantity  for  the  assay  of  our  daily  samples, 
we  started  on  December  18  to  run  all  the  samples, . 
battery  pulp,  sands  charges,  slimes,  mine  residue, 
and  slag  samples  in  two  A.T.  charges  with  the 
two  A.T.  flux,  and  with  the  first  three  descriptions 
of  samples  a  check  was  run,  consisting  of  gold 
and  silver  wrapped  in  30  gm.  lead  foil,  to  control 
any  loss  during  scorification  and  cupellation. 

As  for  the  gold  there  was  practically  no  loss, 
so  that  Aveighing  gold  for  the  checks  was  very 
soon  stopped.  Taking  10  to  15  mg.  silver  the 
loss  was  09  to  1"0  mg.  in  the  back  row,  0*8  to 
09  mg.  for  the  next  row  in  the  muffle,  and  so 
on,  equivalent  to  an  increase  of  9-0  to  100  dwt. 
silver  for  the  assays  in  the  back  row,  8'0  to  9'0' 
dwt.  for  next  assays,  and  so  on.  With  these 
checks  so  run  there  are  now  no  discrepancies  in 
the  proportions  between  gr>ld  and  silver  in  these 
samples. 

The  residue  samples  seldom  give  any  trouble,. 
but  as  they  are  treated  through  the  whole  assay- 
ing without  checks,  it  is  a  wise  precaution  to 
scorify  and  cupel  them  in  the  front  part  of  the 
muffle. 

In  addition  to  all  the  advantages  the  new 
fluxes  offer  in  assaying,  they  are  from  an  econo- 
mical point  of  view  cheaper  than  the  old  fluxes,, 
as  the  saving  in  borax  more  than  makes  up  for 
the  cost  of  the  extra  litharge  used.  Compare,  for 
instance,  40  kilos  old  flux  ( =  20  kilos  of  one 
A.T.  flux +  20  kilos  of  two  A.T.  flux)  with  40' 
kilos  of  the  new  two  A.T.  flux. 


Old  Flux. 

New 

Flux. 

Weight.           Price. 

Weight. 

Price. 

Kilos. 

Kilos. 

Carbonate 

of  soda  . . . 

25          £27-50 

22 

£24-20 

Litharge 

7-2           3-75 

17-94 

9-40 

Borax     . . . 

7-0           6-75 

— 

— 

£3800  £33-60- 

The  prices  are  taken  from  Baird  and  Tatlock's 
catalogue. 

To  summarise  :  — 

The  new  flux  gives  bigger  buttons,  a  clean  fluid 
slag,  very  satisfactory  assays  and  is  cheaper  than, 
the  old  flux. 

The  President :  I  am  always  particularly 
pleased  when  we  hear  from  our  foreign  members,, 
and  I  move  that  a  very  hearty  vote  of  thanks  be 
passed  to  Mr.  Hogenraad  for  his  paper,  which, 
comes   to   us    from  Sumatra. 
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DISCI  SSION. 

Mr.  F.  G.  Guthrie:  The  analysis  oi  the 
ore  shows  the  lode  is  dearly  a  quartz  reel 
containing  over  80  per  cent.  Si02,  small 
quantities  of  Al.,().,  and  Fe208,  and  trac< 
other  metals,  none  of  which  are  in  sufficient 
quantity  to  interfere  with  the  fluxing  of  the  ore. 
With  such  a  simple  ore  tlir  difficulty  experienced 
in  obtaining  a  suitable  flux  by  the  assayer  is  a  little 
difficult  to  understand.  The  onlj  element  to  be 
taken  into  consideration  is  the  Si().„  and  as  L*5  of 
.soda  flux  is  about  equal  to  1  of  Si02,  I  fail 
to  see  wh  <n  lies  the  difficulty  of  choosing  a 
flux  giving  a  readily  fusible  slag  and  one  yielding 
all  the  gold,  if  not  all  the  silver.  Speaking  from 
experience,  it  is  only  under  exceptional  conditions 
that  one  can  hope  to  obtain  anything  approaching 
the    true   silver    contents    in    an   ore,    by    the    pot 

assay. 

It  will  be  seen  from  the  proportions  of  flux 
and  ore,  as  originally  used  by  the  assayer,  that 

he  used  no  less  than  four  parts  of  flux  to    one   of 
ore,  proportions   which   only  highly  complex  ores 
justify.      Further,  his    soda    Is    double  the    ore, 
which  can  only  render  the  slag  pasty,  for  he  only 
uses  sufficient    PbO   to  yield  a  22  gm.  button, 
leaving   none    to   act   as  a   flux,  whilst    his  borax 
(•_'.'!   gm.)   is   excessive.      The   correct   proportions 
for  the  above  ore  would  be  1  of  ore  to  •">  or  3*5 
(at  the  outside)  of  flux,  made  up  as  follows  :  — 
Ore         ...  ...         1  A.T. 

Soda       ...  ...         1-5  A.T. 

PbO        ...  ...         10     „ 

Borax      ...  ...  "5 

Little  or  no  addition  of  flour  or  charcoal  need 
be  made,  the  ore  containing  sufficient  sulphur 
to  reduce  a  1")  gr.  lead  button,  and  leave  a 
proportion  of  the  PbO  to  act  as  a  flux,  amply 
large  enough  for  one  A.T.  charge  of  ore. 
In  the  two  A.T.  charges  the  soda  is  again 
in  needless  excess.  While  the  PbO  is  quite 
insufficient  to  both  yield  a  lead  button  of  at 
least  L'o  gm.,  and  also  act  as  a  flux,  for  it 
is  essential  that  a  fair  proportion  of  PbO  should 
pass  into  the  slag  if  a  good  liquid  slag  is 
wanted — and  if  the  slag  is  not  very  liquid 
and  easily  poured  the  assay  is  likely  to  be  unre- 
liable. With  the  excessive  soda  Used,  if  PbO 
was  not  allowed  to  act  as  a  flux,  it  would  be  quite 
impossible  to  obtain  a  liquid  slag. 

The  excessive  deliquescence  complained  of  is 
probably  due  to  a  very  moist  climate,  and  nothing 
more  astounding.  The  same  is  noticed  during 
the  wet  season  here,  or  in  Rhodesia,  though  not 
to  the  same  extent. 

Though  the  assayer  found  his  original  flux 
gave  fairly  regular  gold  values,  he  seems  sur- 
prised that  his  silver  values  differed  from  lOdWt. 


to  |  oz..  according  as  one  or  two  A.T.  ch 
used.     Km  ii  be  would  bear  in  mind  for  a  moment 
the  many  ways  it  i-  possible  to    lose    Ag   during 
the  assay  by  tin-  "  pot  "  method     loss  in  slag,  by 
volatilisation,  and  by  absorption  by   the  cupel 
he  would  at  once  see  there  was  really  nothii 
be  astonished   at.      Bearing    in    mind   also   the 
man 3  sources  of  error  in  the  pot  assay    foi 
the  rael  hod  is  to   be    unl  .    i  ondemned, 

and  however  applicable  in  theory  the  method 
may  be,  in  practice  it  is  found  ;i<  11  \  wanting, 
and  most  misleading.  Assays  done  in  trip! 
or  duplicate,  will  give  beads  of  almost  ti..  same 
weight,  leading  the  unwary  assayer  to  imagine  the 
results  are  therefore  correct.  In  some  particular 
.  a-  when  assaying  an  ore  containing  metal- 
lic Ag,  the  "pot"  assay  undoubtedly  gives  the 
actual  value  of  Alt  contents,  but  in  the  majority 
of  cases  the  values  obtained  by  this  method 
are  much  below  the  truth,  for  unless  the  metal 
occurs  in  the  metallic  .state,  oxy-sulphides  and 
other  complex  compound-  are  formed  during 
fusion,  which  pass  into  the  Blag.  Consequently 
it  is  only  possible  to  obtain  results,  at  best  only 
approximately  correct,  by  refining  the  slag  one  or 
more  times,  which  in  a  large  assay  office,  where 
every  moment  is  of  value,  is  <piite  impossible. 

The  only  "  fire  "  method  for  Ag  approaching 
correctness  is  the  scorification  assay,  and  even 
this  method,  if  the  ore  be  exci  ssively  rich  in  Ag 
is  liable  to  give  incorrect  results  if  the  slag  be  not 
cleaned.  If  worked,  however,  with  care  and  all 
□able  precautions  taken,  very  satisfactory 
results  should  always  be  obtained.  That  the 
scorification  assay  does  actually  yield  Ag  valr.es 
very  much  higher  than  the  pot  assay  can 
be  very  easily  proved  by  "running  through" 
a  pot  assay  of  highly  pyritic  deeper  level  Rand 
banket,  and  duplicating  by  the  scorification 
method.  By  the  latter  proi  nally 

obtained  bullion  bead-  yielding  even  50  per  cent, 
and  more  of  Ag.  while  the  bullion  obtained  from 
tin-  pot  assay  gave  a  steady  10  per  cent,  of  Ag.  The 
gold  will  be  found  to  be  as  nearly  identical  as  the 
personal  element  permits.  The  same  holds  good 
tor  slags  black  sands,  etc.,  the  difference  being 
particularly  noticeable  with  pan  furnace  slags 
and  black  sands.  With  these  two  products  the 
difference  in  favour  of  the  scorification  assay  runs 
into  many  ounces.  And  assayers  when  assaying 
samples  of  b}-e-products,  etc.,  for  the  gold  and 
silver  values,  would  be  well  advised  to  determine 
the  Ag  contents  by  the  -  •orification  method. 
Should  they  have  previously  assayed  for  gold 
and  Ag  by  the  pot  assay,  they  will  be  con- 
siderably surprised  at  the  difference  between  the 
Ag  contents  yielded  by  the  two  methods. 

Not  being  satisfied  with  his  results  and  flux, 
the   assayer   proceeded   on   the    right    lines    by 
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reducing  his  proportions  from  1  "fore  to  4  of  flux 
down  to  1  to  a  little  over  3,  by  reducing  his  soda 
from  1  to  _  to  1  to  |,  and  increasing  PbQ  to  the 

same  amount,  and   entirely  omitting  the  borax, 

which  seems  altogether   a    wrong  policy.     This 

policy     is    one    winch    many    well  known    Hand 

rs  seem   inclined   to  adopt,  but  for  what 

-  as  it  is  impossible  t"  un  lerstand. 

If  the  pot  assay  for  Ag,  under  the  best  condi- 
-  could  be  relied  on,  there  might  be  some 
grounds  for  its  complete  omission,  for  it  is  quite 
le  to  suppose  that  borax  does  tend  to 
increase  the  Ag  contents  of  the  slag  to  a  slight 
extent,  but,  as  under  the  best  conditions,  when 
assaying  ores  containing  Ag  other  than  in  the 
metallic  state,  Ag  will  always  be  carried  into  the 
slag,  the  only  benefit  accruing  from  the  absence 
of  borax  seem  to  be  a  slight  decrease  in  the 
inevitable  error  when  assaying  Ag  ores  by  the 
pot  method.  But  when  assayers  assert  that 
borax  also  carries  gold  into  the  slag,  one  cannot 
help  thinking  that  it  is  simply  a  feasible  excuse 
for  conveniently  accounting  for  the  presence  of 
gold  in  the  slag,  which  is  really  due  to  the 
use  of  incorrect  fluxes.  For  though  the  scorifica- 
tion  assay  always  yields  substantial  Ag,  increases 
over  the  pot  assay,  rarely,  if  ever,  do  the  gold 
contents  differ  to  any  material  extent.  And  the 
difference  is  as  often  a  minus  as  a  plus  one,  and 
undoubtedly  due  to  the  personal  element  in 
working  with  such  small  quantities  as  '1  or  "2  A.T. 
As  a  further  negative  proof,  the  slags  of  a  good 
flux  seldom  contain  more  than  a  minute  trace  of 
gold,  and,  more  often  than  not,  yield  nothing. 

It  is  also  maintained  that  owing  to  the  low 
fusing  point  of  borax  the  charge  is  liable  to  fuse 
at  too  low  a  temperature,  thereby  allowing 
gold  to  pass  into  the  slag.  If  experienced 
assayers  would  only  do  a  little  experimenting 
before  making  tlrt-se  rash  statements,  a  lot 
of  unnecessary  trouble  would  be  saved  the 
unfortunate  young  assayer  learning  his  profession. 
A  fair  proportion  of  borax  should  be  used  in 
every  pot  assay  for  gold,  the  amount  depending 
upon  the  nature  of  the  ore.  For  an  ore  consist- 
ing essentially  of  quartz  '5  A.T.  to  1  of  ore  is 
ample,  but  as  oxides  and  sulphides  and  lime,  etc., 
increase  so  should  the  borax  up  to  1  or  even  1  '5 
parts. 

The  advantages  of  the  presence  of  borax  are 
several.  It  increases  the  fluidity  of  the  slag, 
which  otherwise  could  only  be  obtained  by  a 
large  increase  of  PbO.  And  by  absorbing  the 
base  metal  oxides,  it  keeps  the  lead  button  soft 
.and  malleable.  Further  it  reduces  the  base 
metal  oxides  of  iron  and  manganese  to  a 
lower  state  of  oxidation  in  which  they  seem  to 
yield  more  gold  than  when  in  the  higher  state  of 
■oxidation. 


Instead  of  trying  to  find  some  occult  reason 
for  his  pots  cracking  after  rainy  weather,  why  not 
connect  the  cracking  of  the  pots  and  the  rain  and 
take  precautions  accordingly?  Store  the  pots  in 
a  dry  place,  preferably  the  furnace  room.  This 
simple  precaution  taken,  the  assayer  would  find 
no  further  cause  for  complaint,  provided  he 
refrained  from  placing  cold  pots  into  a  red  hot 
furnace,  and  used  puts  by  a  reliable  maker. 

In  the  table  giving  the  gold  values  obtained 
by  using  the  old  flux  and  new  tiux  it  will  l>e 
observed  that  on  ore  averaging  27'74  dwt.  the 
difference  in  favour  of  the  new  flux  is  as  much  as 
'81  dwt.  This  simply  goes  to  prove  a  very  well- 
known  fact,  that  while  almost  any  sort  of  flux 
will  yield  most  of  the  gold,  it  is  only  by  experi- 
menting with  various  fluxes  that  an  assayer  can 
hope  to  obtain  one  yielding  all  the  gold. 

Finally,  the  assayer  on  the  mine  would  be  well 
advised,  and  find  it  much  quicker  if  he  stopped 
the  double  operation  of  potting  and  scorifying: 
each  sample,  and  adopted  the  scorification  assay 
as  his  usual  method.  It  would  assure  his 
obtaining  correct  Ag  values  as  well  as  correct 
gold  values  in  a  shorter  time.  Of  course,,  in 
samples  of  low  grade  gold  values  the  pot  assay  i» 
a  necessity,  for  large  quantities  of  ore  must  then 
be  employed. 

Mr.  H.  A.  White:  The  analysis  of  ore- 
exhibited  is  somewhat  similar  to  that  of  Rand 
banket,  and  the  differences  shown  are  of  no 
importance  from  the  assayers  point  of  view.  It 
is  obvious  that  no  particular  reason  for  the  use  of 
borax  is  indicated.  With  the  author's  conclusions 
I  quite  agree  in  this  one  respect,  but  I  cannot 
followT  him_  in  some  other  ways.  For  example, 
too  much  flux  was  used  in  his  earlier  attempts 
with  borax,  and  he  is  even  now  using  more  than 
necessary.  For  1  A.T.  of  ore  3  A.T.  of  flux  is 
enough,  and  for  2  A.T.  only  5h  A.T.  are  required. 

The  difference  of  5  per  cent,  less  litharge  and 
5  per  cent,  more  soda  does  not  account  for  the 
effects  observed  on  pots  and  the  trouble  is  to  be 
located  elsewhere  as  Mr.  Guthrie  points  out. 
If  I  were  in  the  author's  position  I  would  experi- 
ment with  litharge  alone  as  a  flux,,  and  by  that 
means  might  evade  the  necessity  of  scorification 
altogether.  It  is  usually  advisable  to  secure  at 
least  '20  gm.  of  lead  button  for  each  assay  ton  of 
ore,  and  the  necessary  reducing  agent  should  be 
added  as  required  and  not  be  mixed  up  with  the 
bulk  of  the  flux  before  hand.  The  use  of  borax 
need  not  affect  this  question  at  all,  as  a  button  of 
a  suitable  size  can  always  be  secured  by  the 
addition  of  a  reducing  agent  and  sufficient 
litharge. 

Mr.  Guthrie  has  not  made  out  a  good  case  for 
the   use   of   borax,    though   his  idea  of  it  as  a 
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reducing  agent  is  novel  ;ui<l  will  probably  remain 
unique.  He  is  misled  with  regard  to  50  per 
cent  silver  in  ordinary  Kami  banket  gold,  and 
would  find  by  experience  thai  L0  to  L2  per  cent. 
is  the  usual  range.  His  scorification  results  must 
therefore  be  attributed  to  other  causes,  and  I 
would  suggest  that  he  examine  carefully  the 
litharge  such  results  are  obtained  with. 

I  will  not  reiterate  the  experimental  foundations 
for  my  aversion  t<>  the  use  of  borax  under 
ordinary  mine  conditions  here  as  they  may  !><• 
found  by  those  interested  in  my  contribution  to 
the  discussion  on  .Mr.  Whitby's  paper  on  routine 
assaying.  In  conclusion,  I  would  like  t<>  thank 
the  author  for  his  useful  paper  and  to  express  a 
hope  that  it  meets  with  a  full  discussion  of  the 
main  issue. 

Prof.  G.  H.  Stanley:  I  have  listened  to  Mr. 
Hogenraad's  paper  with  considerable  interest, 
more  particularly  as  it  is  the  first  I  remember 
dealing  with  the  assay  of  gold  ores  containing 
selenium.  I  think  the  author  uses  the  term  "flux" 
very  loosely  to  cover  a  mixture  containing  other 
things. 

The  old  mixture  contained  far  too  much  flux- 
ing material,  at  any  rate  for  one  A.T.  of  ore,  and 
even  the  present  reduced  quantities  appear  to 
be  larger  than  necessary.  "With  the  old  charge, 
also,  too  much  charcoal  certainly  was  used, 
there  having  been  more  than  enough  to  reduce 
all  the  lead  present,  and  the  weights  given  show- 
that  this  actually  did  occur,  i.e.,  23*04  gm.  Pl.t) 
should  yield  21 '3  gm.  Pb  and  buttons  of  20  to 
22  gm.  were  obtained.  On  the  other  hand,  I  do 
not  think  a  22  gm.  button  sufficiently  heavy  for 
two  A.T.  ore,  and  more  litharge  should  therefore 
have  been  used. 

In  consequence  of  the  excess  of  charcoal  used 
the  sulphur  and  selenium  in  all  probability 
remained  unoxidised,  keeping  up  silver  and  gold 
in  the  slag,  whereas  with  the  new  charge  only 
about  one-third  of  the  lead  is  reduced,  the 
remainder  being  left  in  the  slag,  and  this  prob- 
ably has  more  to  do  with  the  increased  yield  of 
precious  metals  than  the  absence  of  borax. 

The  slag  in  the  latter  case  is  obviously  well 
oxidised — a  very  necessary  and  well-known  con- 
dition for  the  complete  recovery  of  silver — and 
with  regard  to  the  gold,  it  is  common  know- 
ledge that  excess  of  lead  oxide  in  the  slag  is 
necessary  in  assaying  telluride  ores,  and  the 
author  here  presents  evidence  that  the  same 
condition  becomes  necessary  in  assaying  ores  con- 
taining the  similar  element  selenium. 

In  this  connection,  I  would  like  to  point  out 
that  the  beneficial  effect  of  the  new  charge 
was  even  greater  with  the  gold  than  with  the 
silver     results,     the     percentage    improvement 


2  8  I    per  cent,  for  the  gold  and   1  17 
percent  only  for  the  silver.     I  doubt,  how 
whether  Bucfa  a  large  ■ 

for  thorough  oxidation,  and  think  the  soda  also 
could  be  reduced,  rendering  tfa 
and  increasing  the  life  ol  th 
in  fluidity  being  met  by  the  addition  of  a  small 
proportion  of   borax,    to   the    use  "I    which,    in 
moderation,   1  confess  some  partiality,   in   Bpite 
of  its  recent  denunciation   by  Mr.  White 
"effete  superstition."     All  this,  obviously,  would 
to  I"-  proved  experimentally  to  have  no  bad 
effect  on  results. 

On  a  few  points  I  would  ask   the  author  for 
further  information.     Th-  equation  given  by  the 
author  shows  that  1  gm.  pure  carbon  reduce 
gm.  lead,  and  his  experimental  trials  verify  this, 
I  should  be  surprised  to  learn  that  chemically 
pure  carbon  had  been  used,  and  should  the 
have  expected  a  smaller  weight  of  button.     Per- 
sonally I  reckon  about  25  gm.  had  to  be  red 
per  1   gm.  charcoal,  and  a  well-known  text-book 
states  that  charcoal   can   be   expected    to  have 
about    80  per  cent,  of  the  theoretical   reducing 
power  of  carl  ion.     To  what  then  was  the  reduc- 
tion of  this  large  quantity  due  i     Again,  it 
more  surprising  to  find  that  in  the  latest  ch 
0-3  gm.  charcoal,  together  with  0'36  gm.  sulphur 
(equivalent  to  0T-4  gm.  charcoal)  in  the  charge — 
in  all  0'4-t  gm.  charcoal-    reduced   butt 
gm.    weight    instead     of    about    1">    gm.    to    be 
expected  from   the   result  of   his   trials.      There 
must    be    some    explanation  ;    was    there     any 
reducing  matter  in  the  ore  other  than  sulphur  and 
selenium?     Further,    it   is   difficult   to  see    why. 
from   such  an  oxidised  -lair,  the  buttons  >hould 
need    scorifying :    what    was    the    harmful  con- 
stituent in  the  buttons  to  necessitate  this  .' 

I  cannot  understand  the  explanation  given  of 
the  newr  slag  running  more  slowly  from  the  pot 
than  the  lead,  namely,  that  it  was  more  fluid  than 
the  old,  which  did  not  give  that  trouble.  My 
experience  has  been  exactly  the  opposite,  the 
pastier  the  slag  the  more  difficult  it  is  to  prevent 
the  lead  running  out  first. 

In  conclusion,  I  think  the  results  of  the  author's 
use  of  checks  important,  as  showing  the  nee 
for  working  with  checks  whenever  silver  values 
have  to  be  determined,  and,  perhaps  most 
important  of  all,  he  has,  even  if  unintentionally, 
demonstrated  the  absolute  necessity  of  making 
up  assay  charges  with  regard  to  well-known 
scientific  principles  and  not  entirely  empirically. 

Mr.  Andrew  F.  Crosse:  There  is  only  one 
question  which  I  would  like  to  mention.  My 
experience  has  been  that  most  of  us  have  discarded 
scorification,  which  I  do  not  believe  in,  except  in 
special  cases  like  silver. 
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NOTES     ON     SOME    RECENT    IMPROVE- 
MENTS IN  TUBE  MILL  PRACTICE. 


(Read  at  April  Meeting,  1907.) 


By  Kenneth  L.  Graham,  M.I.M.M.  (Member). 


DISCUSSION. 

Mr.  R.  G.  Bevington :  During  the  early 
days  of  the  discussion  on  Mr.  Graham's  paper  I 
mentioned  that  I  was  running  some  tube  mills 
with  a  graduated  lining,  and  I  promised  that 
■when  I  had  the  data  I  would  give  the  results  of 
the  running  of  these  linings.  Two  tube 
mills,  22  ft.  x  5  ft.  6  in.,  were  lined 
-with  silex  blocks  8  in.  thick,  about  9  ft.  from 
the  feed  end  and  the  lining  then  graduated  down 
to  6  in.  in  thickness.  One  mill  ran  for  198  days, 
the  other  for  161  days.  The  lining  of  both  mills 
■wore  through  in  about  the  same  place,  viz.,  about 
12  to  13  ft.  from  the  feed  end  and  from  there  to 
the  discharge  end,  where  not  actually  worn 
through,  the  silex  was  very  thin,  but  towards  the 
feed  end  of  the  mills  the  silex  was  still  some  2^ 
to  3  in.  thick.  It  was  very  noticeable  on  the 
various  occasions  upon  which  the  mills  were 
opened  up  for  inspection,  that  the  large  pebbles, 
■or  rather  pieces  of  banket,  were  found  to  be  at 
the  discharge  end  and  the  small  pieces  at  the 
feed  end,  quite  contrary  to  what  usually  obtains  in 
a  mill  lined  with  an  even  thickness  throughout.  I 
■can  only  attribute  this  to  the  funnel  shape  which 
the  graduated  lining  gave  to  the  interior  of  the 
mills  causing  the  larger  pieces  to  roll  downhill  as 
it  were. 

A  Member:  At  one  end  of  the  mill  the 
pebbles  probably  had  the  right  height  of 
drop,  and  at  the  other  end  they  slid,  which  would 
probably  account  for  the  difference  in  the  wear  of 
the  lining. 

Mr.  R.  G.  Bevington  :  The  large  pebbles 
were  found  at  the  discharge  end  of  the  mill  and 
the  small  pebbles  at  the  feed  end.  That  was 
noticeable  in  both  mills. 

The  President  :  I  would  say  the  explanation 
is  that  the  large  and  heavier  pebbles  would 
naturally  try  to  reach  the  point  at  which  they  are 
at  the  greatest  distance  from  the  centre  of  the 
tube  mill. 

REPLY    TO   DISCUSSION. 

Mr.  K.  L.  Graham  :  When  placing  my  paper 
before  you,  I  did  so  mainly  with  the  object  of 
•eliciting  an  opinion  from  •  those    who   were  in   a 


position  to  speak  authoritatively  on  the  relative 
merits  of  "banket"  and  pebbles  as  grinding 
agents  in  our  tube  mills.  In  this  I  was  to  some 
extent  successful,  the  result  of  the  discussion 
being  a  verdict  in  favour  of  reef,  both  on  the 
grounds  of  economy  and  efficiency.  Moreover, 
inasmuch  as  the  subject  induced  two  recruits 
to  enter  the  ranks  of  our  critics  I  feel  I  have 
accomplished  something. 

Mr.  Bevington  is  the  only  one  of  my  critics 
who  produces  figures  in  support  of  the  theory 
that  reef  is  at  least  as  efficient  as  pebbles  for  our 
purpose.  I  wish  he  had  been  able  to  supplement 
these  figures  with  results  obtained  when  using 
pebbles  alone  other  conditions  being  the  same ; 
these  data  are  most  necessary,  if  definite  conclu- 
sions are  to  be  arrived  at.  I  feel  gratified,  however, 
that  his  conclusions  generally  are  the  same  as  my 
own. 

I  regret  to  have  to  take  exception  to  Mr. 
Alexander's  opening  remarks.  He  says,  "  I  am 
naturally  much  interested  in  Mr.  Graham's  paper, 
particularly  so,  as  the  improvements  alluded  to 
were  first  made  by  myself  on  the  Crown  Deep  in 
1906,  where  I  invented  a  mechanical  device  for 
feeding  a  sufficient  quantity  of  reef  into  the  tube 
mills,  etc.,  etc."  Why  he  should  suppose  that 
the  fact  of  his  having  invented  a  device  for  feed- 
ing reef  to  his  mills,  which,  by-the-bye,  proved 
useless  for  the  purpose  for  which  it  was  intended, 
justified  him  in  appropriating  my  paper  wholesale 
in  this  manner  I  fail  to  understand. 

That  the  "  mechanical  device  "  he  mentions, 
could  be  thejustification  for  this  predaceous  attack, 
I  can  hardly  believe,  for  by  no  stretch  of  the 
imagination  could  it  be  described  as  even  useful, 
since  it  was  not  automatic  in  any  sense  of  the 
word,  and  certainly  saved  no  labour.  In  fact, 
from  what  I  saw  at  the  Crown  Deep  and  else- 
where, it  was  quicker  and  much  cleaner  to 
throw  the  lumps  of  quartz  into  the  tube  mill 
through  the  hollow  trunnion  in  the  old  way 
than  to  use  a  device,  the  capacity  of  which  was 
limited  to  one  lump  per  revolution  of  the  mill. 
Nor  does  he  trouble  to  produce  one  single  shred 
of  evidence  in  support  of  this  self-complacent 
announcement,  consequently,  as  it  stands,  his 
statement  could  hardly  look  more  ridiculous.  It 
is  frequently  the  lot  of  the  inventor,  whether  his 
invention  be  merely  a  safety  pin  or  the  most 
intricate  piece  of  mechanism,  to  be  subjected  to 
attacks  from  the  unfortunate  individual  who 
always  "has  used  it  before."  Having  felt  over 
and  over  again,  that  but  for  an  inexorable  fate 
pursuing  me,  in  this  respect  I  must  have  been 
many  times  an  Edison,  I  can,  in  this  case,  from 
the  happy  position  of  the  "  inventor,"  offer  Mr. 
Alexander  my  sincerest  sympathy,  who,  no  doubt, 
feels  himself  similarly  deprived. 
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\s  far  as  the  un  of  reel  it  concerned  I  made  no 
claim  to  be  first  in  the  field.    I  did  claim,  bowevi  r, 

to  be  tin*   first    to   © •    forward    with   reliable 

figures  obtained  from  a  fair  trial,  run  under 
working  conditions,  over  a  long  period,  which 
proved  the  equality  if  not  the  superiority  of  reel 
to  pebbles  as  grinding  agents.  Turning  now  to 
his  subsequent  remarks  on  his  experimental  run, 
I  notice  that  in  comparing  the  feeds  of  reef  and 
pebbles  to  the  respective  mills  Mr.  Alexander 
lias  misread  my  figures.  The  quantities  given 
by  me,  viz.,  171'5  tons  and  1<>  tuns  were  for  the 
month  of  January  and  not  for  the  81  days  of  the 
trial.  On  this  basis  the  feed  of  reef  was  5*7  tons 
and  of  pebbles  670  11).  per  day.  His  consump- 
tion of  2  tons  of  Danish,  pebbles  per  2  I  hours  was 
certainly  an  astoundingl'p^rformance.  Like  Mr. 
Kennedy  I  should  have  been  interested  to  hear 
how  long  this  was  kept  up.  and  also  whether 
Mr.  Alexander  has  any  theory  to  advance 
in  explanation  of  such  an  abnormally  heavy  con 
sumption  ;  at  this  rate  his  pebble  bill  would  have 
run  up  to  £350  per  month  per  tube  mill — a  st  rong 
argument  indeed  in  favour  of  reef,  were  such  a 
consumption  general.  In  regard  to  liners,  I  still 
remain  unconverted.  That  greater  skill  is  already 
in  evidence  in  the  cutting  of  the  local  chert,  I 
quite  admit,  but  that  it  will  outlast  the  average 
imported  silex  has  yet  to  be  proved.  The  set  of 
6  in.  x  6  in.  x  4  in.  silex  blocks  put  into  our 
Davidsen  mill  with  diamond  cement,  mentioned  in 
my  notes,  has  now  run  165  days,  the  cost  of  the 
liners  landed  here  being  £152, equal  to  18s.  per  day 
■  of  life,  and  I  doubt  very  much  whether  it  pays  to 
quarry  and  cut  local  chert  even  at  £1.  Before 
leaving  Mr.  Alexander's  criticism,  one  more  point 
appears  to  me  worthy  of  attention.  He  speaks  of 
a  rise  in  temperature  of  20°  F.  on  the  pulp  enter- 
ing and  leaving  the  tube  mill,  whereas  undernoitnal 
conditions  I  have  not  been  able  to  record  a  higher 
difference  than  7°  F.  I  should  like  to  have 
heard  from  Mr.  Alexander  whether  the  reading 
Avas  taken  during  the  ordinary  running  of  the 
mill,  as  I  cannot  but  think  that  abnormal  condi- 
tions must  be  the  explanation  of  this  pheno- 
menon. 

To  Mr.  Laschinger  I  undoubtedly  owe  an 
apology.  In  looking  over  his  remarks  in  our 
Journal  of  Jure,  1906,  I  was  not  sufficiently 
discriminating.  His  words  contained  a  suggestion 
only,  and  under  the  circumstances  I  think  I  may 
be  forgiven  for  considering  this  tantamount  to  a 
recommendation. 

I  turn   with   a  great  deal   of   pleasure  to  Mr. 

Lea's  criticisms,  as  some  of  the  points  he  raises  are 

of  considerable  interest.  He  appears  to  think  there 

is  a  tendency  to  sacrifice  efficiency  to  quantity  of 

•  quartz  fed  in  our  tube  mills.     If  such  be  the  case 

j  it  is  undoubtedly  a  move  in  the  wrong  direction, 


as  I   think,  it   is  generally  understood,  that   this 
class  of  mill  is  neither  economical  or  efficienl 
primary  crusher.     Be  attribute  ngableto 

keep  In    loads  well  ov<  r  halt  on  •_'  or  3  to 

,|a\     to  the  tact    that    lie   !•  •  'I      it    larger  than 

is   the    practice   elsewhere.      I    do   not    entirely 
agree  with  him  here,  the  amount  required  being 
rather  a  function  of  the  quantity  of  pulp  fi 
the   mill   than  of  any  other  condition.     My  con- 
tention is  borne  out  by  the  figures  he  j 
sequently,  namely.  .'J'.)"  ton-  per  tube  null  t 
hours,  this    being    from    25    to   30  percent,  more 
than   I   find  it  desirable  to  put  through  our  nulls 
so  as   to    obtain    the    besl    results.     1    regret 

that     I     was    unable     to    include     in     my     notes 

figures  showing  the  work  done  by  the  secondary 
grinding  plant,  as  represented  by  the  difference 
in  the  gradings  of  the  pulp  leaving  the  -tamps 
and  the  final  pulp  to  cyanide  works.  Unfortu- 
nately, owing  to  the  variation  in  the  screen 
at  the  time  for  grading  analyses  on  the  different 
mines,  such  figures  would  have  !•■ 
purposes  of  comparison.  I  believe  standard  aper- 
tures of  01  and  '006  iii.  are  now  in  general  use, 
which  will  greatly  simplify  matters  in  future.  I 
differ  from  him  again,  when  he  proposes  to 
feed  reef  up  to  7  in.  or  -S  in.  in  diameter.  Even 
allowing  merely  for  the  sake  of  argument,  that  his 
theory  as  to  the  lesser  amount  required  is  sound, 
if,  as  I  am  convinced  from  actual  trial,  as  high 
an  efficiency  can  be  maintained  by  feeding 
a  larger  quantity  of.  say.  .">  in.  to  5  in.  in 
diameter,  why  struggle  to  reduce  it  ?  Any 
extra  labour  entailed  can  be  compensated  for  by 
the  installation  of  suitable  mechanical  appli- 
ances, making  it  as  easy  to  handle  5  or  6  tons 
of  the  smaller  reef  as  it  is  to  feed  2  or  3  tons 
of  large  lumps  by  hand  :  the  monthly  profit  will  be- 
proportionately  augmented  by  the  increased  ton- 
nage put  through.  It  appears  to  me  absurd  there- 
to attempt  to  reduce  it.  unless  for  weightier 
reasons  than  those  given.  Moreover,  the  effect  of 
introducing  lumps  7  in.  or  8  in.  in  diameter  into 
the  mills  would,  I  think,  be  the  opposite  to 
what  he  supposes,  as  they  would  reduce  the 
effective  life  of  the  smaller  lumps.  Again,  if  the 
point  that  a  certain  amount  of  tin-  work  i-  done 
by  impact  is  conceded,  the  desideratum  in  the 
direction  of  weight  is  that  sufficient  to  crush  the 
particles  of  sand  by  gravity,  anything  oyer  the 
requirement  meaning  wasted  energy.  To  sum 
up,  I  prefer  lumps  of  i  in.  to  5  in.  diameter  if  it 
is  i  m  -sible  to  get  them  ;  if  not.  1  take  what  I  can  get 
with  the  object  of  keeping  my  loads  well  up  over 
half,  which"  after  all  is  a  sine  qud  now  if  good 
work  is  to  be  done.  With  his  remarks  on 
the  necessary  size  of  aperture  in  the  discharge 
plate  I  cordially  agree.  'After  several  stoppages 
shortly  after  starting  our  plant,  caused  through 
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choked  holes,  I  had  them  all  bored  out  to  \  or  \ 
parallel,  and  have  never  had  trouble  since.  As  I 
mentioned  in  my  notes,  the  discharge  of  small 
pebbles  may  amount  to  ]  toD  a  day  per  tube 
mill,  and  as  they  must  be  quite  inefficient,  1  always 
argued  that  the  sooner  they  were  got  rid  of  the 
better. 

As  to  the  advisability  of  using  diamond  cement 
for  relining.  I  must  admit  that  in  the  light  of 
what  Mr.  Lea  has  done  with  ordinary  cement  1 
would  not  advocate  the  practice  on  the  score  of 
economy.  For  patching  with  only  a  few  hours 
to  do  the  work,  it  is  incomparable.  That 
the  long  life  of  the  silex  liner  now  running  in  our 
Bavidsen  mill  is  to  some  extent  due  to  its  use,  I 
feel  pretty  sure,  it  being  very  noticeable  that 
the  joints  wear  almost  as  well  as  the  liner  itself. 
Yet  it  would  have  to  go  another  35  days  before 
we  would  be  compensated  for  the  heavy  initial  cost. 
Under  certain  conditions,  pertaining,  I  confess, 
rather  to  the  exigencies  of  management  than  to 
the  every-day  economics  of  tube  milling,  I  still 
think  the  money  would  be  well  spent,  if,  as  Mr. 
Lea  points  out,  the  tube  mill  could  be  got  run- 
ning again  in,  say,  30  hours. 

Mr.  Kennedy,  with  15  months'  experience  of 
reef,  still  seems  to  think  that  pebbles  would  be 
better.  He  fails  to  support  his  contention,  how- 
ever, further  than  to  remark  that  he  cannot  see 
how  an  irregularly  shaped  lump  can  be  as 
effective  as  a  smooth  round  pebble.  Many  of  us 
shared  similar  impressions  until  actual  trial 
disp  '-ed  of  the  theory,  any  data  at  present  avail- 
able certainly  pointing  in  the  opposite  direction. 
In  supposing  that  No.  1  mill  was  insufficiently 
fed  at  G70  lb.  pebbles  per  24  hours,  I  think 
Mr.  Kennedy  argues  from  wrong  premises,  the 
weight  of  pebbles  required,  as  I  remarked  in  reply- 
ing to  Mr.  Lea,  depending  more  on  the  feed  of  pulp 
to  the  mill,  and  on  the  physical  character  of  the 
pebbles  themselves  than  on  any  other  condition.  I 
have  retained  the  load  at  well  over  half  in  a  newly 
lined  tube  mill  of  similar  dimensions  with  less 
than  670  lb.  of  pebbles  per  24  hours.  In  regard 
to  the  amount  of  work  done  by  impact  and  grind- 
ing respectively,  I  do  not  think  that  the  experi- 
ment carried  out  by  Mr.  Kennedy  proves  or 
disproves  anything,  and  consequently  brings  us 
no  nearer  to  the  settlement  of  this  debatable 
point.  I  fail  to  see  how  any  practical  conclusions 
can  be  drawn,  when  the  conditions  under  which 
the  experiment  was  run,  were  so  entirely  different 
from  those  actually  existing,  the  behaviour  of  the 
load  against  the  smooth  inner  surface  of  a  glass 
bottle,  being  no  criterion  as  to  what  it  would  do 
in  one  of  our  silex  lined  tube  mills.  I  merely 
advanced  the  theory  as  possibly  accounting 
for  the  higher  efficiency  shown  when  reef  was 
employed.  I  am  certain,  from  actual  observations, 


that  a  certain  amount  of  work  is  done  by  impact,- 

especially  with  a  well-worn  lining,  the  circumferen- 
tial speed  of  the  outer  layer  of  lumps  being 
then  nearest  to  theoretical  requirements ;  how 
much  would  be  a  very  difficult  question  to> 
settle. 

In  conclusion,  Mr.  Kennedy  mentions  a  liner 
recently  tried  in  .Mexico  with  great  success,  a 
description  of  which  appears  amongst  the  abstracts 
in  our  Journal  for  August.*  I  agree  with  him  in 
thinking  that  there  are  great  possibilities  in  front 
of  this  liner,  as  it  appears  well  suited  to  our 
local  requirements.  The  principle,  I  believe,  was 
patented  some  time  ago  in',  this  country  by  one  of 
our  well-known  metallurgists,  but  so  far  as  I 
know,  no  trial  of  any  practical  importance  has 
been  given  it  here.  So  successful  does  it  appear 
to  have  proved  in  the  Los  Estrellas  mills,  that  it 
has  displaced  all  other  tube  mill  liners  in  the 
El  Oro  region.  It  would  be  interesting  to  see  it 
tried  here,  since  such  a  liner,  if  successful,  would 
mean  a  big  reduction  in  our  tube  milling 
costs. 

A  FEW  NOTES  OX  THE  REFINING   OF 
BASE  BULLION. 


(Read  at  May  Meeting,  1907.) 


By  C.  W.  Lee  and  W.  O.  Bkuxton  (Members). 


DISCUSSION. 

Mr.  Andrew  F.  Crosse:  I  should  like  to- 
make  a  few7  remarks  on  this.  We  should  not  try 
for  too  much.  Supposing  we  have  valuable 
metals,  copper,  silver  and  gold — you  must  not 
object  to  my  saying  copper  because  on  the  Rand 
you  have  no  copper,  but  where  I  am  at  present 
we  have  more  copper  than  gold  and  silver — I 
take  it  that  it  is  a  mistake  to  try  and  get  rid  of 
the  copper.  When  I  got  to  the  mine  where  I  am  i 
now  located,  I  found  a  large  number  of 
Winchester  quarts  containing  nitric  acid. 
This  was  used  to  dissolve  the  copper  out  of  the 
base  bullion  and,  of  course,  with  it  an  enormous 
amount  of  silver  was  also  dissolved  which  accom- 
panied the  copper  down  the  creek.  It  is  a  pity  to  • 
refine  base  bullion  in  that  way.  You  can  ship  your 
copper,  silver  and  gold  home.  I  have  had  a  good 
deal  to  do  with  the  refining  of  metals,  and  it  is  a 
question  whether  it  pays  to  refine  them  here  if 
you  have  to  get  rid  of  a  large  percentage  of  a 
metal  which  is  valuable.  I  say,  do  not  do  it, 
send  it  to  England  or  Hamburg  or  somewhere- 
else  and  get  value  for  it. 

'   See  this  Journal,  vol.  viii.,  August,  1907,  p.  6U. 
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THE  UTILISATION  OF  WASTE  BEAT  IN 
SLIMES  SETTLEMENT. 


(  Read  at  June  Mi  >  ting,  1901 ). 

By  A.  S  \i.ki\-"\   i  Member). 


DISCUSSION. 

Mr.  H.  A.  White:     On  p.  379  of  the  - 
-volume  of  our  Proceedings  is  a  statement  by  one 
■of    our    Past-Presidents    which    is    directly    at 
variance  with  the  results  achieved  by  Mr.  Salkin- 
son.     It  reads  as  follows  : — 

"With  regard  to  the  heat  factor,  it  is  known 
to  practical  workers  on  slimes  that  they  settle 
better  in  cold  weather  than  in  hot  and  in  cold 
water  than  in  hot."  This,  however,  no  doubt, 
refers  to  the  ultimate  result  when  the  time  avail- 
able is  practically  not  limited,  but  even  then  my 
experience  is  not  in  accordance  and  agrees  v%itk 
the  author's  statement  that  ultimate  results  are 
scarcely  affected,  and  the  only  practical  effect  of 
warming  the  slimes  solutions  is  to  hasten  the 
process  of  .settlement.  No  doubt,  the  underlying 
reason  is  the  reduction  in  viscosity  which  amounts 
to  about  2  per  cent,  per  degree  centigrade  at 
ordinary  temperatures. 

I  have  found  that  in  some  cases  the  addition  of 
lime  has  a  similar  effect,  and  the  increase  of 
alkalinity  to  "03 — '05  per  cent,  will  in  certain 
specific  cases  be  of  great  advantage  where  capacity 
is  limited.  The  peculiarity  is  that  the  earlier  part 
of  the  settlement  is  much  accelerated,  and  this 
fact  renders  the  method  of  use  when  the  conditions 
are  suitable  and  care  is  used  in  the  close  observa- 
tion required.  I  find  that  no  disadvantage  arises 
in  the  zinc  boxes  from  this  use  of  lime,  and 
solutions  up  to  "07  per  cent,  alkalinity  show  faint 
traces  only  of  gold,  leaving  the  boxes  on  40  A.T. 
assays.  In  making  a  considerable  number  of  experi- 
ments with  glass  tubes,  1  in.  in  diameter  and  7  ft. 
long,  and  in  other  small  glass  vessels  I  have  been 
struck  with  the  fact  that  the  results  obtained 
are  rarely  borne  out  in  practice  in  large  tanks. 
For  example,  the  settlement  of  slime  of  various 
depths  from  1  in.  to  7  ft.  is  practically  uniform 
in  1  in.  tubes,  though  in  practice  the  greater 
-depth  yields  a  much  denser  product.  Observa- 
tions are  therefore  better  made  on  working  tanks 
and  a  float  maybe  adjusted  to  follow  the  settling 
slimes  and  can  be  read  off  at  suitable  intervals. 
The  settlement  curves  so  arrived  at  are  quite 
unlike  similar  results  in  glass  tubes,  but  are,  of 
course,  quite  reliable. 

It  is  necessary  to  have  waste  heat  available  in 
order  to  take  advantage  of  Mr.  Salkinson's  useful 
paper,  but  the  removal  of  cooling  towers  from 
•the  battery  water  supply  is  a  simple  thing  and 


could  readily  bedone  in  •  tl     May 

< ;.  M.  ( '".  we  have  us<  d  the  condenser  watt 

the  battery  engine  foi      me  long  time  for  milling 

purposes,  and  though  a1  tin-  time  ol  the  year  the 

water  is  aboul  30   I 

and  the  Blimes  plan-  nefit. 

I  should  be  glad  if  Mr.  Salkinson,  in  bis  reply, 
would  give  us  the  pera  [ime  in  his 

d  slimes  as  well  aa  the  depth-  measured,  as 
that    will,  I    think,  form   a  betl  com- 

parison by  which  others  may  judge  the  results 
and  estimate  how  far  in  this  direction  they  may 
go  when  additional  heat  musl   be  paid  : 

With  reference  to  the  general  question  of 
slimes  settlement  I  think  the  following  variable 
-.  arranged  in  the  order  of  their  relative 
importance,  all  require  some  careful  study  in  order 
to  account  for  the  eccentric  results  which  are 
quite  characteristic  of  the  process. 

1.  The  chemical  composition  of  the  slime. 

In  this  connection  1  find  that  what  is  known 
in  this  district  as  the  bastard  reel  yields  more 
slime  and  a  greater  clay  content  than  the  other 
reefs,  and  the  slime  settle-  w 

2.  The  mechanical  composition. 

"Where  narrow  reef-  are  being   worked    i 
waste  quartzite  is  milled,  and  this  has  a  tendency 
to  reduce  the  clay  content  of  the  dime  and  to 
cause  better  settlements. 

With  regard  to  factors  1  and  2  conjointly  it 
may  be  remarked  that  the  presence  of  organic 
matter  or  such  colloids  as  ferroso-ferric  hydrate 
and  possibly  colloidal  silica  are  very  detrimental 
to  effective  settlement. 

3.  The  temperature  of  the  Bolution. 

The  temperature  effect  apparently  becomes  of 
increased  importance  in  the  neighbourhood  of 
20  C:  which  is  illustrated  by  the  greater  effect 
shown  by  the  rise  from  19"  to  20c  than  from.  -  iy, 
1"  to  11°  C,  equal  charges  being  compared,  and 
the  average  hourly  temperature  noted. 

4.  The  effect  of  dilution. 

I  find  that  the  speed  of  settlement  is  very 
markedly  affected  when  comparisons  are  made 
between  pulps  varying  between  3  per  cent,  and 
30  per  cent,  slimes.  On  some  mines  the  ratio 
3  solution  to  1  of  slime  is  used,  but  the  ratio  4 
to  1  gives  a  quicker  settlement  and  a  smaller 
residue  of  undissolved  gold. 

5.  The  alkalinity. 

If  this  is  varied  by  means  of  addition  of  lime 
I  find  the  settlement  improved  :  the  alkalinity 
should  vary  inversely  as  the  average  temperature 
to  obtain  the  best  results  where  time  is  very 
limited.  In  this  connection  the  result  of  experi- 
ments on  narrow  vessels  or  tubes  are  curiously 
discordant  with  tank  measurements. 

Experimentally  the  final  settlement  in,  say, 
24  hours  is  always  best,  where  alkalinity  is  lowest 
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down  to  "005  per  cent,  (reckoned  as  XallO).  At 
the  tubes  with  most  lime  show  quickest 
settlement,  but  at  12  to  15  hours  they  are  over- 
taken and  badly  beaten  in  the  end.  No  such 
results  are  observable  on  the  large  scale,  and  the 
apparent  effect  is  to  accelerate  settlement, 
generally,  though  the  earlier  period  still  shows 
the  greatest  improvement. 

6.  The  temperature  gradient. 

This  has  a  doubtful  effect,  as  the  variation  in 
temperature  is  greatest  in  the  coldest  part  of  the 
year.  Convection  currents  are  caused  when  the 
temperature  slope  has  a  critical  value,  below 
which  the  result  is  not  significant,  but  above 
which  it  may  become  of  importance.  This  will 
probably  affect  the  question  of  the  economic 
addition  of  heat  to  our  solutions. 

7.  The  strength  of  solution  in  KCX. 

An  increase  in  cyanide  strength  has  apparently 
a  small  prejudicial  effect  on  the  settlement. 

8.  The  shape  of  the  vats  used. 

The  wider  and  deeper  tanks  are  better  for  final 
settlement  densities.  "Width,  of  course,  promotes 
speed,  and  depth  apparently  increases  the  density 
of  the  settled  material.  In  this  connection  it 
would  seem  that  a  conical  bottom  is  not  so  effective 
as  a  Hat  one. 

I  merely  give  the  above  factors  as  they  appear 
to  me  to  invite  further  observations  :  any  definite- 
•  statement  where  observation  shows  widely 
varying  effects  ignores  the  fact  that  anomalous 
results  can  only  be  due  to  want  of  knowledge  of 
all  the  varying  elements,  and  I  have  not  attempted 
definite  theories  but  suggested  subjects  for 
further  investigation. 

Mr.  E.  J.  Laschinger  :  I  read  Mr.  Salkinsoffs 
paper  with  interest,  as  it  revived  in  my  mind  a 
problem  which  had  occupied  my  attention  either 
a  year  or  two  ago,  during  one  of  our  winter 
seasons,  when  the  difficulties  of  slimes  settlement 
manifest  themselves. 

The  whole  problem  may  be  treated  generally 
by  a-king : 

I.  "Would  it  pay  to  install  an  independent 
heating  plant  to  warm  the  solutions  circulating 
in  the  ore  reduction  plant  and  maintain  them  at 
a  fixed  temperature  I 

II.  To  what  extent  might  the  waste  heat  of 
the  various  power  plants  on  a  mine  be  effective 
for  the  purpose  of  warming  the  circulating  waters 
of  the  milling  and  cyanide  plant-  ! 

In  answer,  I  submit  the  following  : — 
I.  Independent  heating  plant  using  purchased 
coal. 

Cost  of  heating  a  ton  of  water  20"  F.,  say,  from 
60°  F.  to  80*  F.  2,000  lb.  heated  20°  F.  = 
40,000  B.T.U. 


Average  Transvaal  coal  has  a  calorific  value  of, 

say,  10,000  B.T.U. 
Efficiency  of  a  good  heating  apparatus,  say,  about 

70  per  cent. 
Effective  B.T.U.  per  lb.  coal  burnt  =7,000. 
Pounds  of  coal  required  to  heat   1   ton  of  water 

_  4  0 

Delivered  cost  of  coal  =  1 40d.  per  ton. 

Handling  and  firing  charges  =    24d.        ,, 
Ash  handling  =      6d.        ,, 


170d.  per  ton. 


Cost  of  heating  1  ton  of  water  :i.°  x  J^ 


0-48, 


say.  .Ul. 
Cost  for  heating  water  in  mill  per  ton  ore  milled  : 

8  tons  of  water  (S  0'5d.  =  4d. 
Cost  of  heating  solution  in  sands  plant  : 

Per  ton  of  sands  treated. 

2i  tons  of  water  (a  0'5d.  =  2 |d. 
Cost  of  heating  solution,  1st  and  2nd  transfers  : 

7  tons  of  water  (a  0'5d.  =  3|d. 
Assuming   75  per  cent,  sands  and   25  per  cent, 
slimes,  the   total  increase   in   cost  per  ton  milled 
would  be  : — 
4d.  +  -75  x  2|  +  '25  x  3h  =  6kl.,  nearly,  say,    6d. 

In  the  slimes  treatment  alone  on  2  dwt.  slimes 
the  extraction  would  have  to  be  bettered  by  3h 
per  cent,  to  pay  for  the  heating  of  the  solutions 
of  the  1st  and  2nd  transfers. 

In  the  figures  on  the  cost  is  not  included  any 
interest  or  redemption  charges  on  the  cost  of 
installing  the  heating  plant  nor  cost  for  extra 
pumping. 

II.  To  what  extent  might  waste  heat  be  made 
effective  in  heating  mill  water  or  cyanide  solutions? 

In  most  plants  on  the  Piand  the  use  of  steam 
pjowrer  is  confined  to  the  mill  engine,  compressors 
and  hoisting  engines  with  here  and  there  a  steam 
pumping  plant  or  electric  generator  plant.  The 
rest  of  the  power  used  round  the  mine  for  the 
various  smaller  power  requirements  is  generally 
electricity,  the  waste  heat  of  which  is  not  avail- 
able for  the  purpose  we  are  considering. 

For  each  ton  of  ore  milled  per  hour  there  would 
be  required,  roughly  : — 
For  mill  engine,  12  h.p.  (<>   16  lb.  steam 

per  hour  ...  ...  ...    192  lb. 

For  compressor,  6  h.p.   («    18  lb.  steam 

per  hour  ...  ...  ...    108  lb. 

For  hoisting  ore  from  2,000  ft.  depth,  2 

h.p.  @  40  lb.  steam  per  hour         ...      80  lb. 
For  handling  of  men  and  materials,  -h  h.p. 

(a  45  lb.  steam  per  hour  ...     30  lb. 


410  lb. 
The  waste  heat  of  the  steam  would  be,  roughly  : 
1,000  B.T.U.  per  lb.  or  410,000  B.T.U.  per  ton. 
of  ore  milled. 
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To  heat  the  whole  of  the  circulating  waters 
1°  F.  would  require  : — 

In  mill  8  tons  ot  water  per  t<»n  milled 

In  sands  plant,  say,  •_'  ,,  ,,  ,, 

In  slimes  plant         2  ,,  ..  „ 

12  „ 

12  x  2,000  =  24,000  B.T.l\  therefore 
the  solution  could  be  heated  '.',",,'!,",,"  =  17    nearly. 

All  the  above  calculations  are,  of  course,  only 
approximate,  and  are  intended  to  show  roughly 
the  limits  of  the  proposition  of  utilising  waste 
heat. 

As  regards  proposition  II.  for  utilising  waste 
heat  there  are  very  few  mines  indeed  where  the 
heat  of  the  exhaust  steam  ol  winders  and  non- 
condensing  engines  and  the  circulating  water  of 
condensing  engines  could  be  utilised  as  assumed 
without  going  to  very  great  expense  and  provid- 
ing complicated  systems  of  control  and  regulation 
so  that  the  successful  operation  of  the  various 
plants  would  not  be  interfered  with. 

The  whole  details  of  such  a  system  would  have 
to  be  most  carefully  worked  out,  because  in  warm 
weather  the  water  and  solution-  might  become 
too  hot  for  the  successful  operation  in  mill  or 
cyanide  works  or  for  the  purposes  of  condensing 
plant.  Again,  it  must  not  be  assumed  that  this  BO- 
called  waste  heat  is  all  wasted  because  engineers 
in  these  days  are  making  strenuous  endeavours 
after  efficiency  and  the  prevention  of  waste  of  any 
kind.  Exhaust  feed  water  heaters  are  being 
installed  on  the  exhaust  end  of  winding  engines 
to  heat  the  feed  water  for  the  boilers  with  result- 
ing economy  in  coal. 

The  subject  of  warming  mill  water  is  not  a 
new  one.  Various  plants  were  installed  on  the 
Rand  years  ago  and  are  still  working,  in  which 
the  mill  water  is  made  to  pass  through  the  mill 
engine  condenser,  and  some  mill  managers  have 
laid  many  charges  against  warm  mill  water.  The 
amalgam  gets  either  too  hard  or  too  soft  or  sticks 
too  tightly  to  the  plates  or  i-  washed  off,  or  the 
warm  water  interferes  with  the  proper  dressing  of 
the  plates,  or  in  some  way  affects  the  amalgamat- 
ing process  :  what  really  does  happen  I  have 
never  fully  enquired  into,  but  my  impression  is 
that  it  largely  depends  upon  the  mill  manager's 
troubles,  which  are  promptly  accounted  for  by 
"  warm  water.'' 

The  experienced  engineer  is  not  looking  for 
troubles  and  further  complications  of  plant, 
although  he  is  at  all  times  ready  and  willing  to 
work  out  the  practical  details  of  any  scheme 
which  has  for  its  object  the  betterment  of  condi- 
tions of  working  or  increased  efficiency  on  the 
mines  in  conjunction  with  either  the  miner  or 
metallurgist. 


In  tlw  ca t  the  particular  mine  for  which  I 

had  made  preliminary  calculations  and  estim 
of  cost  for  a  Bvstem  of  utilising  waste  heal 
slimes  plant  solutions,  the  coal  \\  >  •  and 

tin'  arrangemenl  of  tie-  plant  bo  awkward,  involv 
ing  extra  pumping  <>t  solutions,  and  therefore 
raising  the  working  cost  bo  much  that  it  was  not 
considered  to  be  worth  tie-  expense.  Warm 
water  throughout  tie'  plant  would  also 
mean  increased  water  lo  raporalioi  . 

\s  Mr.  Salkinson  also  points   out   this  question 
of  warming  solutions  i>  not  of  equal  import 
for  different  plants.     Where  treatment  capacity 

i-  ample  (as  it  should  be  for  efficient  work),  the 
practical  utility  of  warming  solutions  is  problema 
tical,  but  in  an  undersized  plant  or  when  slimes 
particularly  refractory  as  regards  settlement  are 

to  be  handled,  the  matter  rests  on  a  different 
basis.  The  whole  question  is,  of  course,  a  matter  of 
COSt.      If   the  extra  cost  of   heating   the   solutions 

is  more  than  compensated  for  by  increased  total 
extraction,  whether  by  increased  capacity  of  the 
plant  or  by  lower  gold  contents  in  the   residues 

then  it  should  pay. 

It  is  unfortunate  that  in  the  two  comparative 
results  given  by  .Mr.  Salkinson  for  November, 
1905,  to  April,  190G,  without  heat,  and 
November,  1906,  to  April,  1907,  with 
the  assay  values  of  the  slimes  ti 
were  not  the  same,  for  although  this 
shews  1*7  per  cent,  higher  ratio  of  dissolved 
gold  with  heat,  the  undissolved  gold  is  practi- 
cally the  same  in  both  cases.  The  assay  values 
of  slimes  treated  with  warm  solution  are  1*898 
dwt.,  as  against  1"544  dwt.,  and  one  naturally 
looks  to  higher  extraction  with  higher  grade  ore 
to  work  on.  I  should  like  to  ask  Mr. Salkinson  what 
were  the  comparative  results  obtained  with  and 
without  extra  heat  during  the  cold  months.  May  to 
August,  inclusive,  as  against  the  warm  weather 
period-.  November  to  April,  which  he  quol 

The  problem  appears  to  me  not  quite  so 
simple  and  inexpensive  looking  as  one  would 
gather  from  the  author's  description  when  he 
says — "  .....  the  cost  of  the  proce— 
in  the  installation  of  an  old  boiler,  or  other 
suitable  type  of  condenser,  a  pump  for  the  circu- 
lation of  solution,  and  the  necessary  piping." 

There  is  no  doubt,  however,  that  the 
author  has  proved  in  the  most  practical 
manner  the  advantages  of  warm  solutions  for 
hastening  the  settlement  of  slimes  and  increasing 
the  efficiency  or  treatment  capacity  of  the  plant 
with  which  he  was  working. 

Mr.  J  as.  Lea:  The  author  has  pointed 
out  in  a  very  practical  manner  the  influence 
of  temperature  on  the  settlement  of  slime. 
It  is  a  subject  that  has  very  often  been  touched 
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upon  in  the  past  proceedings  of  our  Society, 
but  few  have  realised  the  enormous  advan- 
■  _  .  and  increase  in  tbe  capacity  of  a  plant, 
to  be  derived  by  the  judicious  application  of 
heat. 

It  has  been  customary,  for  some  considerable 
time.  <>n  the  mine  where  I  am.  to  take  a  quantity 
of  hot  water  from  the  cooling  pond  to  use  as  a 
supply  for  the  tube  mill  spitzlutte.  The  hot 
water  thus  introduced  into  the  mill  water  is 
sufficient  to  maintain  the  temperature  at  an 
average  of  21  C.  This  is  the  average  evening 
temperature,  but  I  find  the  morning  temperature 
generally  lc  or  2°  C.  lower,  the  difference 
probably  being  due  to  the  sun's  heat  during  the 
day. 

Some  three  months  ago  I  thought  it  would  be 
possible  to  get  a  little  more  work  out  of  the  tube 
mills  if  the  spitzlutte  had  a  better  water  supply 
than  was  at  that  time  obtainable  from  the  cooling 
pond,  the  alternative  source  being  the  mill  water 
service.  Before  having  this  changed  over  I  went 
into  the  times  of  settlement  on  the  slime  collect 
ing  plant,  as  this  would  be  the  first  part  of  the 
slime  plant  to  be  affected  by  the  change.  The 
•charges  were  settling  in  S  hours  from  the  time 
the  stream  was  stopped  running  into  the  collectors, 
and  I  estimated  we  could  easily  get  through  the 
work  if  the  time  increased  to  10  hours.  This 
seemed  to  me  to  be  a  very  liberal  allowance.  I 
did  not  think  the  change  from  hot  to  cold  water 
would  make  this  difference,  so  accordingly  made 
the  alteration.  I  found  the  temperature  of  the 
water  dropped  consistently  1"  C.  per  day,  and 
when  it  reached  18°  C.  my  allowance  of  2  hours 
per  charge,  or  an  increase  of  25  per  cent,  in  the 
time  allowed  for  settlement,  was  considerably 
exceeded.  On  the  fifth  day  when  the  difference 
in  temperature  was  5°  C,  the  same  size  charges 
that  had  settled  in  8  hours  were  taking  over  12 
hours.  Needless  to  say  I  immediately  had  the 
hot  water  connected  up  again.  In  all,  the  hot 
water  was  off  for  6  days,  and  when  replaced,  it 
took  another  6  days  to  get  back  to  normal  cjn- 
ditions  again.  I  should  say  that  the  increased 
water  supply  at  the  time  was  for  two  \  in.  nozzles, 
but  at  the  same  time  20  stamps  were  hung  up, 
so  that  the  bad  settlement  was  in  no  way  due  to 
an  increased  volume  of  pulp.  Additional  lime 
failed  to  compensate  for  the  loss  of  heat. 

No  difficulty  was  experienced  with  the  first  and 
second  treatment  vats.  This  was  probably  due 
to  the  enormous  amount  of  solution  in  circulation 
on  the  slime  plant,  and  the  cold  water  not  having 
been  on  long  enough  to  materially  reduce  the 
temperature  of  the  mass,  although  the  tempera- 
ture of  the  solutions  is  considerably  lower  than 
the  mill  water. 


It  seems  to  me  that  the  first  place  to  start 
utilising  waste  heat  is  on  the  mill  water.  By  so 
doing  the  whole  plant  from  the  collectors  down 
is  benefited,  and  there  is  quite  an  appreciable 
increase  in  the  temperature  of  the  sand  and  slime, 
which  in  turn  help  to  maintain  the  temperatures 
of  the  solutions.  This,  however,  would  only  be 
applicable  on  mines  where  there  is  a  compara- 
tively small  quantity  of  mill  water  in  circulation, 
and  fresh  water  is  taken  into  the  plant  to  make 
up  for  losses  by  evaporation,  etc.  It  would  be 
out  of  the  question  on  a  mine  where  the  mill 
water  service  is  taken  direct  from  a  huge  dam, 
into  which  the  water  from  the  plant  was  returned, 
as  the  loss  of  temperature  would  be  too  great  on 
a  large  quantity. 

I  consider  Mr.  Salkinson's  estimate  of  an 
increase  of  20  per  cent,  in  the  capacity  of  a  plant 
by  heating  the  water  and  solution  is  very 
moderate  in  view  of  my  very  short  experience  on 
returning  to  cold  water. 


NOTES  ON  THE  ESTIMATION  OF 
CAUSTIC  LIME. 


(Read  at  August  Meeting,  1907.) 


By  Edw.  H.  Croghan  (Member). 


DISCUSSION. 

Mr.  Andrew  F.  Crosse  :  I  should  like  to  make 
a  few  remarks  on  the  excellent  paper,  lately  read  by 
my  friend,  Mr.  Croghan,  as  I  have  been  very 
intimately  connected  with  analytical  questions  on 
the  Rand  for  many  years  past,  and  I  was  the  first 
to  propose  the  use  of  the  sugar  process  for  the 
estimation  of  caustic  lime.  I  wish  to  refer  to 
Mr.  Croghan's paragraph  commencing  "Available 
lime,"  which  is  the  weakest  paragraph  in  a  most 
excellent  paper.  From  the  cyanide  manager's 
point  of  view,  taking  a  bag,  or  a  ton,  or  any  other 
quantity  you  like,  for  all  practical  purposes  in 
cyanide  operations,  the  value  of  that  amount  of  lime 
depends  upon  the  amount  of  soluble  caustic  lime, 
or  CaO,  which  can  be  obtained  therefrom.  A 
gramme  of  finely  powdered  lime  (but  this  must, 
of  course,  be  a  fair  sample  of  the  bulk)  shaken  up 
in  a  litre  of  boiled  distilled  water,  would  give 
perfectly  satisfactory  results,  but  I  advise  the 
addition  of  sugar  in  order  to  facilitate  the  solution 
of  the  lime. 

I  must  thank  Mr.  Croghan  for  his  valuable 
analyses  of  various  samples  of  lime,  and  all  that 
I  can  say  is  that  in  this  and  other  questions  of  a 
like  nature,  a  recognised  standard  of  procedure  or 
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analysis  should  be  arranged,  in  order  to  determine 
the  commercial  value  on  a  recognised  basis 
between  buyer  and  seller. 

There  is  one  point  which  has  never  been 
.seriously  considered  in  this  country.  In  England 
the  lime  is  usually  burned  from  amorphous  rock, 
such  as  the  well-known  chalk,  etc.,  in  this  country, 
however,  the  purest  carbonate  of  lime  is  a  bighlj 
■crystalline  deposit,  dissolved  out  in  most  cases 
from  the  dolomite  and  re-deposited  in  caves  and 
cavities.  Now  this  crystalline  limestone  is  very 
much  more  difficult  to  treat.  It  the  lime-burners 
would  use  a  little  more  scientific  knowledge, 
they  would  find  that  even  in  crystalline  limestone 
the  CaO  and  the  CO.,  would  be  more  easily 
separated,  as  the  chief  impurity  in  local  white 
lime,  as  far  as  my  experience  goes,  is  CaC03, 
proving  incomplete  calcination. 

This  gives  me  the  opportunity  which  I  have 
long  desired,  that  is,  to  say  something  about  the 
use  of  magnesia,  MgO.  Magnesia  is  practically 
insoluble  in  water,  and  therefore  is  inapplicable 
as  a  neutralising  agent  in  cyanide  solutions. 
Furthermore,  cyanide  of  magnesium  is,  if  it 
exists,  a  very  unstable  salt,  and  I  most  authori- 
tively  condemn  all  statements  as  to  the  possibility 
of  using  magnesia  instead  of  lime,  as  a  protective 
agency  for  cyanide  solutions. 

To  my  mind,  the  chief  value  of  lime  is  its 
property  of  rendering  the  slime  flocculent.  Even 
cyanide  of  calcium  is  very  unstable,  and  I  am 
certain  that  anything  like  an  excess  of  this  salt 
is  not  advisable  in  working  cyanide  solution. 
Cyanide  of  calcium,  if  it  were  not  so  unstable, 
would  be  a  cheaper  material  than  cyanide  of 
sodium,  as  Ca(CN).,  contains  a  higher  percentage 
of  available  cyanogen  than  even  cyanide  of 
sodium,  but  it  is  a  very  unstable  compound  : 
however,  as  lludyard  Kipling  says,  "  this  is 
another  story,"  and  it  would  require  a  paper  to 
itself. 

Will  you  allow  me  to  wind  up  my  remarks 
with  an  anecdote  I  A  few  years  ago  I  was  discuss- 
ing, with  the  representative  of  one  of  the  most 
important  lime  producers  on  the  Rand,  the 
advisability  of  slaking  the  lime  instead  of  preserv- 
ing it  in  an  unslaked  condition.  I  told  him  that 
slaked  lime,  properly  protected,  would  remain 
good  for  many  years,  quoting  an  instance  to 
which  he  replied,  "  slaked  lime  had  been  found  in 
the  Pyramids  in  Egypt,  prepared  over  3,000  years 
•  ago,  and  was  still  quite  good  !  !  " 

The  President :  It  is  a  pleasure  to  have  our 
•old  friend,  Mr.  Crosse,  with  us  again,  and  I  would 
say  to  him  that  we  often  think  of  him,  but  we 
would  think  of  him  even  more  frequently  if  he 
would  only  contribute  more  to  our  discussions. 


NOTES    ON    FEEDERS,    WITH    A 

DESCRIPTION    OF    A    NKW 

DRIVING    M.\  t<  I 


( Read  at  A  ugusi   J/<<  ting,   2 


By  I).  -I    Pepli  1  (Member). 


DIB)  1  38I0N. 

IVlr.  W.  Beaver:     There  is  only  one  portion 
of    this  paper   with   which    I    thoroughly 
namely,  that  an  increased  stamp   duty    i-    very 
desirable  from  every  point  of  view. 

The  device  the  author  has  brought  to  the 
notice  of  our  Society  is  so  similar  to  one  in  1 

ral  nulls  on  these  fields,  thai  I  take  exception 
to  its  being  termed  new.  I  cannot  for  a  moment 
assume  the  author  know-  nothing  of  the  ancient 
device  I  am  about  to  describe,  because  one,  it  not 
several,  was  at  work  at  the  Rose  Deep  when  Mr. 
Pepler  took  charge  of  thai  mill,  Borne  18  months 
or  two  years  ago. 

Briefly,  the  difference  is  this,  the  friction  plate, 
formerly  used  on  the  old  Challenge  feeder  with 
the  arm  removed,  is  used  in  precisely  the  same 
manner  as  the  author's  driving  wheel,  with  the 
two  Manges;  in  every  other  detail  the  device  is 
identical  and  works  to  perfection.  Apparently 
he  has  wilfully  overlooked  the  economical  s 
of  the  method  in  order  to  make  the  device 
new,  and  call  it  "Pepler's  operative  device  and 
Challenge  feeder."  There  is  positively  no  reason 
for  the  unnecessary  expenditure  for  new  wheels, 
the  old  friction  plate  being  reliable  in  every  way. 
The  scheme  is  an  excellent  one  I  admit,  but  for 
one  reason  only,  and  that  is  because  it  requires 
much  less  attention  than  the  three-pawl  gear. 

I  have  failed  to  locate  any  direct  increase  in 
my  stamp  duty  after  running  this  devii 
three  years,  and  the  only  conclusion  I  can  arrive 
at  why  his  duty  increased  in  consequence  of  the 
new  device  is,  his  three-pawl  gear  must  have  been 
in  a  shocking  bad  way. 

The  author  also  states  that  he  has  proved  the 
device  a  saver  of  stem  breakages  to  the  tune  of 
t0  per  cent.  I  cannot  imagine  how  he  did  it  in 
so  short  a  time,  as  six  months  hardly  give-  the 
scheme  an  opportunity  of  proving  its  worth,  or 
otherwise,  in  that  direction.  Many  things  have 
to  be  considered.  The  character  of  the  metal  of 
which  each  stem  is  made  is  liable  to  differ  con- 
siderably, so  much  so  that  some  new  stems 
might  run  months  before  breaking  while 
others  would  break  after  running  weeks,  or 
even  days  ;  also  the  dies  and  the  manner  they 
might  wear,  are  apt  to  differ  somewhat,  and  so 
cause  stems  to  break.     Height  of  drop,  weight  o 
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stamps,  diameter  of  pulleys,  state  of  guides,  all 
these  must  be  taken  into  account  in  a  test  of  this 
kind,  which  I  claim  is  impossible  in  a  short  run 
of  six  months. 

Then  again,  he  has  compared  this  device 
with  almost  the  oldest  on  these  fields,  the 
three-pawl  gear:  how  about  comparing  it  with 
seme  of  the  later  ones,  fur  instance,  Smart's  driv- 
ing device,  which  I  consider  the  best  on  these 
fields  .'  This  is  an  idea  Mr.  Smart  introduced 
some  time  in  189S  ;  there  quickly  followed  a  crop 
of  similar  gear-,  using  the  same  idea,  but  applied 
in  slightly  different  way-. 

He  goes  <»n  to  say,  that  a  reliable  feeder  will 
obviate  the  breaking  of  cams  and  cam-shafts  to  a 
great  extent.  To  my  notion  the  feeder  plays  a 
very  small  part  indeed  in  breaking  cams  and 
shafts,  always  provided  the  stamps  have  the 
proper  length  of  drop  and  are  not  camming. 

He  also  states  that  the  log  kept  of  stem  break- 

diows  a  saving  of  50  per  cent,  in  favour  of 

the  new  device,  then  further  on,  computing  for 

the  whole  mill,  the  breakages  were  40  per  cent. 

Why  this  difference  '.     If  the   trial   was   a 

fair  test,  and  shows  50  per  cent,  less  breakages, 

surely  it  should  show  the  same  figure  throughout 

the    mill.       The    author    might    reduce    it    still 

further  in  his   reply,  and  bring  it  to  something 

aable. 

The  first  new  device  was  put  in  on  trial  at  the 
Ferreira  Deep  battery  twenty  months  ago;  allow- 
ing six  months  for  experimental  purposes,  leaves 
fourteen  months;  in  that  time  only  three  quarters 
of  the  mill  has  been  equipped  with  the  new 
device.  Truly  the  word  "  hustle "  must  be 
unknown  there:  most  "live"  men  when  they  get  a 
good  thing,  know  it,  and  get  it  working  with  the 
least  delay  possible. 

The  proceedings  then  terminated. 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Method  fob  Analysis  ofGold-SilverBullion* 

— "The  rapid  method  here  described  was  adopted  for 
the  approximate  analysis  of  bullion  produced  by  the 
Mijnbouw  Maatschappij  Redjang  Lebong,  Sumatra. 
It  could,  no  doubt,  be  applied  with  Blight  modifications 
in  other  cases.  It  is  possible  to  make  all  the  deter- 
minations on  the  same  weighed  portion  of  bullion, 
but  it  is  preferable  to  make  an  independent  assay  of 
the  gold  and  silver  on  a  separate  portion. 

The  elements  to  be  determined  are  :— Gold,  silver, 
.selenium,  lead,  copper,  iron,  zinc. 
Gold. 

Dissolve  1  gm.  of  the  bullion  drillings  in  a  conical 
flask  with  two  successive  washings  (25  c.c.  each)  of 
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7">  per  cent,  nitric  acid,  boiling   each  time,  diluting 
with  an  equal  volume  of  water,  and  decanting  after 

again  boiling.  Finally  wash  the  residue  once  or 
twice  by  decollation  with  hot  water.  Treat  all  the 
liquid  poured  off  as  described  under  silver.  Fill  up- 
the  flask  containing  tlie  undissolved  residue,  invert 
into  a  porcelain  crucible,  drain  off  the  water,  dry, 
ignite  and  weigh.  This  residue  will  in  general  be 
nearly  pure  gold,  but  it  may  be  examined  by  dissolv- 
ing in  aqua  regia,  diluting,  allowing  to  stand  for 
some  time  for  settlement  of  any  insoluble  matter, 
consisting  of  very  small  quantities  of  chloride  of 
silver,  carbon  and  silica.  After  carefully  decanting 
the  dissolved  gold  and  washing  with  distilled  water, 
the  residue  is  collected,  dried  at  a  moderate  tempera- 
ture, and  weighed.  The  weight  so  found  is  deducted 
from  the  total  weight  of  residue  insoluble  in  nitric 
acid  to  obtain  the  true  weight  of  gold.  The  minute 
quantity  of  silverpresent  is.  perhaps,  best  determined 
by  wrapping  this  residue  (insoluble  in  aqua  regia)  in 
lead  foil  and  cupelling. 

Silver. 

The  united  liquids  poured  off  in  the  previous  nitric 
acid  treatment,  together  with  the  water  washes,  are 
heated  to  boiling  in  a  flask,  A,  and  mixed  with  about 
;3  c.c.  of  concentrated  hydrochloric  acid.  Shake  well 
until  the  AgCl  begins  to  settle  clear.  Pour  off  the 
bulk  of  the  liquid  into  another  flask,  B,  and  heat  this, 
to  boiling.  When  the  small  quantity  of  suspended 
AgCl  in  B  has  settled  clear,  pour  the  liquid  through 
a  filter  into  another  flask  or  beaker,  C.  Wash  the 
bulk  of  the  AgCl  in  A  5  or  (5  times  by  decantation 
with  boiling  water,  pouring  off  the  liquid  through 
the  filter  each  time,  and  retaining  the  precipitate  as 
much  as  possible  in  the  Mask.  See  that  the  filtrate 
passes  through  quite  (dear.  Treat  all  the  liquid 
collected  in  C,  as  described  under  selenium. 

The  silver  may  now  be  determined  in  various  ways. 
It  was  found  with  this  bullion  that  tolerably  accurate 
results  could  be  obtained  by  the  method  of  (i. 
Deniges,  carried  out  as  follows  : — Place  the  flask  A 
containing  the  bulk  of  AgCl  under  the  funnel  con- 
taining the  filter  used  as  detailed  above.  Measure 
out  a  quantity  of  a  solution  of  cyanide  of  potas- 
sium or  sodium,  containing  a  little  alkali,  and  of 
known  cyanide  strength,  say,  about  1  per  cent  The 
quantity  of  cyanide  solution  taken  must  be  more  than 
sufficient  to  dissolve  the  whole  of  the  AgCl  according 
to  the  reaction  : — 

AgCl  +  2KCN  =  KAg(CN)2  +  KC1 

Run  this  through  the  funnel  into  flask  A  ;  agitate 
thoroughly  without  diluting.  When  the  bulk  of  the 
precipitate  has  dissolved,  which  requires  some  time, 
decant  the  liquid  through  the  same  filter,  collecting 
in  llask,  B.  Dissolve  the  small  residue  of  AgCl  in  A 
by  means  of  a  few  c.c.  of  concentrated  ammonia; 
when  quite  dissolved,  dilute  and  pass  through  the 
same  lilter  into  B,  finally  washing  once  or  twice  with 
water.  To  the  filtrate  add  10  c.c.  of  1  per  cent. 
potassium  iodide, ami  immediately  titrate  the  residual 
cyanide  w  ith  standard  silver  nitrate  until  a  permanent 
yellowish  turbidity  remains.  Deduct  the  amount  of 
AgN< )::  used  from  the  AgN03  equivalent  of  the  total 
quantity  of  cyanide  added.  The  difference  is  the 
amount  corresponding  to  the  KCN  converted  into 
KAg(CN)o,  from  which  the  amount  of  silver  may  be 
calculated  : — 

1  c.c.  standard  AgN03(as  generally  used) =0 "00828. 
gm.  Ag. 

1  gm.  Ag  requires  1  "208  gin.  KCN. 

Tlie  silver  may  be  determined  much  more  rapidly 
and  conveniently  by  Volhard's  method,  but  in  this- 
case  either  a  smaller  quantity  of  the  bullion  must  be 
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taken  (say,  0*1  or  0*2  gm.)  or  the  solution  mast  be 
made  up  to  a  definite  volume  and  an  aliquot  pari 
taken.  I"  u^in.u  this  method  it  was  generally  found 
oonvenient  toadd  a  slighl   excess  of  standard  thio- 

cyaiiatc  and  titrate  back  witli  a  standard  Bilver 
solution  of  equivalent  strength.  The  liquid  after 
titration  by  Vol  hard's  method  cannot,  ol  course,  be 
ased  for  the  determination  of  iron,  and  the  estimation 

of  tin1  other  element-  present  would  probably  lie 
inconvenient.  Tin-  estimation  i-,  therefore,  always 
made  on  a  separate  port  inn. 

In  my  experience  at  Kedjang  Lehong,  the  results 
by  Volhard  s  method  were  generally  lower,  ami  those 
liy  Deniges'  method  higher  than  the  tin'  assay,  the 
latter  being  made  with  the  usual  corrections  as 
described  in  a  former  paper.* 

Selenium. 

Evaporate  the  filtrate  collected  in  C  to  dryness  on 
the  water  bath,  adding  0*5  gm.  sodium  chloride.  At 
the  finish  add  about  1"  c.c.  of  concentrated  hydro- 
chloric acid  ami  again  evaporate  to  dryness,  repeating 
this  operation  if  the  residue  is  considerable.  I  iissolve 
in  the  least  quantity  of  hot  dilute  IK'l  ;  add  .">  to  in 
cc.  of  concentrated  HC1  and  boil  thoroughly;  Hold 
a  piece  of  paper  moistened  with  K I  at  the  mouth  of 
the  flask  and  continue  to  boil,  with  occasional 
additions  of  fresh  IK'l.  until  the  paper  no  I 
show-  any  discoloration,  which  indicates  that  tin' 
la-t  traces  of  HN03  are  expelled.  Then  dilute  to 
."iir..-.  or  loo  cc,  according  to  the  amount  of  dis- 
solved -alt-,  boil  and  filter  if  necessary,  washing  well 
with  boiling  water.  Examine  the  -mall  insoluble 
residue  on  the  tilter  for  silica  and  trace-  of  silver 
chloride.     Treat  the  liquid  a-  follows  : — 

Pass  a  current  of  purified  S(  >.,  gas  into  the  hot 
liquid  for  some  time  until  the  latter  smells  strongly. 
Boil  till  the  red  precipitate  turn-  to  a  dark  violet, 
almost  black  :  allow  to  -ettle.  covered,  for  a  tew 
minutes  and  filter  while  still  hot.  preferably  collect- 
ing the  precipitate  on  a  paper  previously  dried  at 
Iini  C.  and  weighed.  Wash  thoroughly  with  boiling 
water,  adding  a  little  S02  water  and  IK'l  from  time 
to  time.  See  that  the  filtrate  is  perfectly  clear  and 
gives  no  further  reaction  with  S02  on  boiling.  A 
crystalline  precipitate  of  lead  chloride  will  probably 
separate  on  cooling,  but  this  i-  of  no  consequence. 
Treat  the  filtrate  as  described  under  lead. 

This  method  of  separating  lead  and  selenium  was 
found  to  be  much  more  satisfactory  than  that 
described  by  H.  Rose  [Handbuch  der  Anal.  Chem., 
vol.  ii  I.  in  which  the  lead  is  precipitated  first  with 
sulphuric  acid.  The  liquid  cannot  he  boiled  with 
this  acid  without  loss  of  selenium,  and  unless  heated 
to  white  fumes  the  precipitation  of  lead  is  incomplete. 
The  addition  of  alcohol  also  introduce-  difficulties  and 
complications.  So  far  as  I  am  aware  the  method  of 
Beparation  here  detailed  i-  quite  new. 

The  estimation  of  'lie  -elenium  in  the  precipitate 
may  he  made  in  the  ordinary  way.  by  drying  in  an 
air  oven  at  Ion  ('.  ami  weighing  the  paper  and  preci- 
pitate together,  inclosed  in  a  weighing  tube  or  bottle. 
This  is  probably  the  safest  method,  but  it  is  always 
advisable  to  examine  the  -elenium  for  small  quanti- 
ties of  gold,  which  may  have  been  dissolved  in  the  nitric 
acid  treatment.  This  may  be  determined  by  wrapping 
the  weighed  filter  paper  and  contents  in  a  consider- 
able excess  of  lead  foil,  scorifying  and  cupelling. 

A-  the  drying  and  weighing  at  inn  G.  is  somewhat 
tedious,  attempts  were  made  to  utilise  the  volumetric 
method,  depending  on  the  reaction  of  selenious  acid 
with  potassium  iodide  : — 

-tKI-4HCl-H.JSe03=Se-f4l-KCl-i-3HoO 
Engineering  ami  Mining  Journal,  Dec.  S,  1906,  p.  1057. 


•  r  suitable  condition-   til  ind    to  give 

good  results  «  it  h  pure  solui  d,  hut 

ii  was  found  difficult  to  convert  the  selenium  into 
selenious  acid  without  loss.  The  method  tried  was 
.1  -  follov 

Wash  the  precipitate  off  the  paper  a-  mm 
possible  into  a  porcelain  evaporating  dish  :  drain  the 
water  hack  through  the  filter  into  a  flask.   Add  to  the 
precipitate  in  the  dish  in  <■.<•.  of  75  pei  cut.  nitrii 
ami  ii-.")  gm.   of  NaCl.     Add  the   water   previously 
poured  oft  and  evaporate  on  the  watei   bath      U 
tic  paper  in  another  dish  with  hot  -j.">  per  rem.  nitric 

.nid.  adding  the  liquid  to  that  in  the  lu-t  di-h   when 
the   residue   adhering   to   the   paper    i-    completely 
dissolved.     Treat   the  evaporated  residue  with  HCt, 
a-  already  described,  till  all  II  No.  i-  expelled, 
and  add  0*5  to  l  gm.  of  potassium  iodide  and  titrate 

the  iodine  liberate, I  with  r^x thiosulpbate   (2'48  gm. 

0  .".ll.o  per  lit  mi,  with  addition  of  starch 
indicator  near  the  finish,  until  the  bluish-black  tint 
changes  to  orange  red.  It  i-  essential  to  standardise 
on  a  selenious  acid  solution  of  known  strength  ami 

not  to  depend  on  the  theoretical  standard  calculated 
from  t  he  equation. 

\  further  check  may  be  made  by  u-ing  the  result- 
ing liquid  containing  the  red  -elenium  in  suspension 
for  a  colorimetric  test,  (heck-  an-  made  by  taking 
measured  volumes  of  the  standard  N  itioo, 

adding  IK  I      Kl.  and  removing  the  iodine  by  addition 

«»f  thiosulpbate  until  the  resulting  mixture  has  the 
same  tint  as  the  liquid  derived  from  the  bullion. 
Lead. 

To  the  filtrate  from  the  selenium  precipitate  add 
10  CC  concentrated  sulphuric  acid  and  evaporate  to 
a  -mall  bulk.  Finally  boil  in  a  conical  flask  with 
con-tani  agitation  over  a  spirit  tlaim-  until  copious 
white  fume-  are  given  oil'.  Cool,  dilute  to  about 
."in  <-.<•.  ami  a  Id  1"  c.c.  of  alcohol.  When  thoroughly 
settled  (preferably  after  standing  overnight),  filter, 
wash  with  dilute'  and  finally  with  absolute  alcohol. 
Treat  the  filtrate  a-  described  under  copper. 

Wash  the  precipitate  off  the  filter  into  a  el. ■an 
flask,  add  ammonia,  then  acetic  acid  in  Blight  • 
boil  till  all  is  dissolved,  or  if  any  residue  remains, 
filter  this  off,  wash  with  hot  dilute  ammonium  acetate, 
and  examine.  Pass  the  hot  clear  filtrate  through  the 
original  filter  paper,  first  moistening  the  hitter  with 
dilute  ammonia.  Wash  with  hot  water  and  a  few- 
drop- of  acetic  acid.  Again  add  .'.  to  in  cc  of  con- 
centrated II  S04  and  boil  to  white  fume-. 

lead  -ulphate  should  now  be  pure  and  the  lead 
may  be  estimated  by  the  ordinary  gravimetric  or 
volumetric  methods.  After  settling  foi  some  hour-, 
with  addition  of  dilute  alcohol,  it  may  be 
on  a  weighed  perforated  crucible  containing  an 
asbestos  tilter.  ignited  gently  and  weighed 
The  quantity  i-  generally  too  -mall  for  satisfactory 
results  by  volumetric  method-. 

I  >bS<  f    0-683=Pb 
Copper. 

Boil  the  filtrate  from  the  PbSOj  thoroughly  to 
expel  alcohol.  Pass  a  current  of  H  S  -a- into  the  hot 
liquid  till  it  i-  saturated.  Filter,  "ash  with  B^S 
water  :  treat  filtrate  as  described  under  iron.  i 
the  precipitate  off  the  paper  as  much  a-  possible  into 
a  clean  tlask  A.  When  settled,  pour  back  the  liquid 
from  A  through  the  same  paper  into  another  flask, 
B,  retaining  the  precipitate  in  A.  Add  to  A  ■',  cc 
concentrated  HNO,  warm  gently  till  dissolved,  add- 
in-'  a  little  KClO..  if  necessary.  Add  the  liquid 
poured  off  into  B  and  again  heat  until  only  yellow 
particles  of  sulphur  remain.    Filter  through  the  same 
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paper,  dry  and  burn  the  paper  and  ;n i«l  the  ash. 
Again  heat  t«>  boiling.  Filter  and  estimate  the 
copper  volnmetrically  by  the  iodide  method,  or  when 
only  a  little  is  present,  add  ammonia  in  slight  excess, 
filter,  ami  determine  copper  by  the  colorimetric 
method. 

The  liquid  after  the  latter  test  may  he  examined 
for  cadmium  by  adding  KCN  till  colourless,  then  H.,s. 

[RON. 

Transfer  the  filtrate  from  the  copper  sulphide  to 
an  evaporating  basin.  Boil  t<>  expel  the  excess  of 
H^5.     Add  H.\<>.  boil,  then  add  ammonia  in  slight 

Boil,  filter;  treat  the  filtrate  as  described 
binder  zinc  The  iron  i^  generally  determined  by 
colorimetric  test,  as  follows:  — 

Dissolve  the  precipitate  by  passing  10  to  15  c.c.  of 
hot  -J")  percent.  HCI  through  the  filter,  collecting  the 
liquid  in  a  Newsier  tube.  Wash  once  or  twice  with 
water  :  cool  the  tube,  add  5  c.c.  strong  (say,  5  per 
cent,  i  Kl'NS.  In  another  tube  place  an  equal 
amount  of  HCI  and  also  5  c.c.  of  K<  INS.  Dilute  to 
nearly  the  same  volume  as  the  first  solution  and  run 
in  standard  ferric  chloride  (1  c.c.  =  01  nig.  Fe)  to  the 
second  tube  until  the  tints  are  alike. 

In  rare  ea>e>  when  sufficient  iron  was  present  for 
a  volumetric  assay,  the  ferric  hydrate  was  dissolved 
in  dilute  .sulphuric  acid,  boiled  with  aluminium  burn- 
ings till  the  iron  was  completely  reduced  to  the 
ferrous  condition,  cooled  and  titrated  with  perman- 
ganate. 

ZlNC. 

As  practically  no  other  metal  was  present  in  the 
filtrate  from  the  iron,  it  would  seem  that  zinc  might 
be  determined  directly  by  acidulating  with  HCI  and 
titrating  with  ferrocyanide  at  a  suitable  temperature. 
It  was  generally  found,  however,  that  the  results 
■vvere  unsatisfactory,  perhaps  owing  to  the  presence 
of  nitrates,  unless  a  separation  was  made.  This  was 
carried  out  by  acidulating  very  slightly  with  sulphuric 
acid,  and  precipitating  the  warm  solution  (at  about 
70°  C.   witli  H..s. 

The  zinc  sulphide  is  then  easily  liltered  oft' and  the 
zinc  determined  by  any  of  the  usual  methods.  Dissolve 
the  ZnS  in  a  slight  excess  of  HCI.  Boil,  filter, 
dilute  ;  heat  in  a  porcelain  basin  to  70'  C.  Kun  in 
standard  ferrocyanide  till  a  drop  taken  out  gives  a 
distinct  brown  colour  with  a  drop  of  uranium  acetate 
on  a  white  plate.  Add  1  or2  c.c.  ferrocyanide  beyond 
this  point.  Allow  to  stand  in  a  moderately  warm 
place  for  10  minutes,  then  titrate  back  with  standard 
ZnCL  until  a  drop  no  longer  gives  a  colour  with  the 
uranium  indicator.  The  standard  solutions  in  use 
were  each  adjusted  so  that  1  c.c.  =0"0025  gm.  Zn. 
General  Remarks. 

An  analysis  by  this  method  can  generally  be 
carried  out  in  two  days.  On  the  first  day  the  gold, 
silver  and  selenium  aie  determined  and  the  lead 
precipitated  as  sulphate  in  the  filtrate  from  the 
selenium.  On  the  second  day  the  lead,  copper,  iron 
and  zinc  are  determined.  The  results  obtained 
usually  agreed  satisfactorily,  and  left  about  0'25  per 
cent,  unaccounted  for.  This  system  of  analysis  i> 
only  applicable  to  the  'cyanide'  bullion,  'mill' 
bullion  containing  too  large  a  proportion  of  gold." — 
J.  E.  Clennkll. — Engineering  and  Mining  Journal, 
June  8,  1907,  p.  1099.     (G.  H.  S.) 

The  Durability  of  Commercial  Lead.— "  The 

leaden  pans  employed  in  concentrating  sulphuric 
acid  sometimes  '  break  down  :  and  undergo  extensive 
corrosion  even  when  carefully  used  at  fairly  low- 
temperatures.  Sometimes  the  breakdown  occurs 
suddenly  with  the  evolution  of  hydrogen  sulphide  oi 


sulphur-dioxide  and  the  production  of  lead  sulphate 
in  quantity.  At  other  times  the  action  is  slow  and 
the  gases  are  not  evolved  in  appreciable  quantity. 
Chemically  pure  lead  i>  much  less  corroded  than  the 
impure  metal.  Of  the  metallic  impurities  copper, 
arsenic,  and  silver  are  least  harmful,  hut  bismuth, 
tin,  aluminium,  antimony,  and  zinc  all  render  the 
metal  very  liable  to  acid  corrosion.  Physical  condi- 
tion plays  an  important  part  in  the  durahilityof  lead 
even  when  the  metal  is  exceptionally  pure.  The 
loose  crystalline  structure  produced  by  casting  the 
lead  at  too  high  a  temperature  is  answerable  for  many 
cases  of  lead  failure.  The  altered  physical  structure 
produced  by  rolling  under  great  pressure  also  dimi- 
nishes the  resisting  power  of  the  metal,  and  when  the 
deformation  is  very  extensive  this  ill-eftect  may 
become  permanent." —  Times  Engineering  Supplement, 
July  31,  1907.     (J.  A.  W.) 

The  Atomic  Weight  ok  Potassium.— In  this  re- 
search KBr  was  prepared  (1)  by  the  action  of  bromine 
on  potassium  oxalate  (2)  by  evaporation  of  mixed 
solutions  of  NH^Br  and  KOH,  all  the  materials 
having  been  previously  most  carefully  and  ex- 
haustively analysed  and  prepared.  Then  the  ratio 
Ag  :  KBr  was  redetermined  and  found  to  be 
100  :  110319,  from  which  K --=39-1143  if  Ag  =  107-93 
and  Br  =  79  953.  The  i  atioAg  Br :  KBr  was  found  equal 
to  100-000  :  63-373,  which  gave  K=391135.  By  a 
similar  series  of  experiments  carried  out  on  KC1,  the 
number  obtained  was  o9114. — T.  W.  Richards  and 
E.  Mueller. — Journal  American  Chemical  Society, 
vol.  xxix.,  No.  o,  p.  639,  May,  1907.     (J.  A.  W.) 

Transmutation  of  Elements.—"  An  article 
appears  in  the  Chemiker  Zeitung  by  Prof.  Wilhelm 
Ostwald,  the  well-known  chemist  at  the  University 
of  Leipzig,  in  which  reference  is  made  to  Sir  William 
Ramsay's  discovery  that  elements  heretofore  regarded 
as  unchangeable  are  capable  of  transmutation.  Prof. 
Ostwald  alludes  to  it  as  the  greatest  scientific 
achievement  since  the  discovery  of  the  practicability 
of  applying  the  electric  dynamo  t<>  mechanics,  and 
lie  describes  at  length  the  process  by  which  Sir 
William  Ramsay  converts  radium  into  helium 
and  produces  neon,  krypton,  lithium,  and  sodium. 
He  then  says :— '  When  I  visited  Ramsay  in 
London  he  demonstrated  to  me  that  he  could 
produce  lithium  from  copper  by  the  action  on  a 
solution  of  sulphate  of  copper  of  the  emanations  of 
radium.  After  the  copper  had  been  extracted,  by 
means  of  sulphuretted  hydrogen,  from  the  solution 
which  had  been  in  contact  with  the  emanations  of 
radium,  a  residue  of  lithium  remained.  Since  then, 
as  I  have  seen  from  the  proofs  of  an  article  that  Sir 
William  Ramsay  is  about  to  publish,  he  has  not  only 
confirmed  this  discovery,  but  has  added  to  it.  He 
has  proved  that,  should  the  emanations  of  radium, 
alone  or  mixed  with  hydrogen,  be  left  in  a  vessel, 
after  a  time  helium  will  be  produced.  In  the  event 
of  the  emanations  coming  into  contact  with  water, 
instead  of  helium,  neon  with  slight  traces  of  helium 
is  the  result.  Then  by  dissolving  in  the  solution  a 
heavy  metal  (the  experiments  were  carried  out  with 
the  nitrate  of  silver  and  the  sulphate  of  copper)  xenon 
or  krypton  is  produced.  Other  substances  are  also 
present,  but  no  exact  definition  of  their  character  has 
been  obtained,  owing  to  the  infinitesimal  quantities 
in  which  they  occur.  Sodium  and  calcium  have  been 
observed  among  them,  but  the  latter  may  possibly 
have  come  from  the  experiments  having  been  made 
in  glass  vessels." — Times  Engineering  Supplement, 
August  21,  1907.     (J.  A.  W.) 
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Tin  Composition  oi  Slag  Cements.  "Some 
important  investigations  on  tin-  composition  and 
physico-chemical  aspects  of  the  highly  basic  Port- 
land cements,  made  from  blast  furnace  slags,  are 
dealt  with  bj  Professor  Zulkowski,  of  Prague,  in 
Stakl  und  Etsen.  It  i-  pointed  oul  thai  in  -laur 
cements  the  proportion  of  calcium  in  combination  is 
always  much  tower  than  in  ordinary  Portland 
cements,  and  it  i-  asserted  that  be  has  Wren  able  t<> 
prove  that  thi-  is  due  to  the  formation  of  dicalcium 
metasilicates,  in  which  it  i-  possible  thai  an  excess 
of  lime  may  be  present  in  actual  solid  solution,  A- 
distinct  from  other  investigators,  he  is  of  the  opinion 
that  in  no  case  can  tricalcic  silicates  be  formed,  and 
that  both  in  ordinary  Portland  cement  as  also  in 
slag  cement  the  silicates  of  lime  and  the  silicates  of 
alumina  e\i-t  as  double  silicates."  Times  En- 
it,  Aug.  7.  I'.tnT.     (J.  A.  \V.) 


Reduction  of  Oxides  and  Sulphides  with 
Metallic  Calcium. — "  The  author  referred  to 
the  well-known  powerful  reducing  action  of 
aluminium,  as,  for  example,  its  u^  in  the  pre- 
paration of  chromium,  ferro-silicon,  and  other 
metals  and  alloys,  and  it-  nse  in  the  form  of 
" Thermit "  for  welding  purposes.  He  finds  that 
metallic  calcium  is  a  still  moie  powerful  reducing 
aj.'ent  than  aluminium.  For"6xaniple,  when  molecu- 
lar proportions  of  aluminium  ami  ferric  oxide  are 
mixed  together  and  ignited  by  means  of  a  fus 
aluminium  and  barium  peroxide,  intense  reaction 
ensues,  and  continues  until  all  the  oxygen  ha-  been 
removed  from  the  ferric  oxide,  and  aluminium  oxide 
and  metallic  iron  produced  in  it-  stead.  When 
metallic  calcium  in  the  form  of  tine  turnings  i- 
mixed  with  ferric  oxide  ami  ignited  in  a  similar 
manner,  the  reaction  i-  so  intense  that  the  mixture 
is  in  large  part  ejected  from  the  crucible.  The  re- 
action can  be  brought  under  control  by  mixing  30  to 
-Jo  per  cent,  of  calcium  fluoride,  or  10  to  "Jo  per  cent. 
of  calcium  oxide  with  the  contents  of  the  crucible. 
.•an  lie  obtained  by  lighting  a  mixture  of  boron 
trioxide  with  the  calculated  quantity  of  calcium,  and 
5  to  10  per  cent,  of  calcium  oxide.  If  no  calcium 
oxide  is  added  the  reaction  is  too  violent.  It  is. 
however,  very  difficult  entirely  to  free  the  boron  from 
calcium  even  after  standing  over  hydrochloric  acid 
for  weeks:  the  boron  invariably  contain-  con- 
siderable quantities  of  calcium,  which  i-  probably 
S  resent  a-  calcium  boride.  When  borax  i-  carefully 
ried  and  mixed  with  calcium,  and  the  mixture 
ignited  by  a  fuse,  the  reaction  completes  itself  with- 
out undue  violence.  On  treating  the  reaction 
mixture  with  hydrochloric  acid,  brown  amorphous 
boron  i-  obtained  in  almost  theoretical  quantity: 
the  product,  however,  always  contain-  calcium,  hut 
can  be  used  for  preparing  boron  chloride  ami  similar 
compounds.  Rather  anomalous  results  were  ob- 
tained when  -and  (silicon  dioxide i  was  ignited  with 
calcium.  Unless  considerably  less  than  the  theo- 
retical amount  of  calcium  was  used,  not  silicon  but 
probably  calcium  silicide  was  obtained,  becausewhen 
the  reaction  mixture  is  placed  in  hydrochloric  acid, 
large  quantities  of  a  spontaneously  inflammabli  _  - 
are  given  off  ;  this  gas  i-  probably  silicon  hydride. 
The  product  remaining  behind  is  silicic  acid  and 
calcium  chloride.  The  results  were  the  same  when 
a  mixture  of  aluminium  and  calcium  was  employed. 
Attention  was  also  drawn  to  the  difficulty 
experienced  in  causing  silica  in  the  form  of  tine  sand 
to  react  with  metallic  aluminium  which  was  in  the 
form  of  a  rough  powder.  A  similar  difficulty  was 
met  with  in  the   case   of  boric    anhydride  and   alu- 


minium.    Galena  does  not  yield  metallic  lead  and 
calcium  sulphide,  Inn  agreyi>di  maw  which  jrivi 
sulphuretted  hydrogen  when  acted  upon  with    , 
lead  in  the  form  of  a  -alt  being  left  in  notation 
phosphorus    ami   calcium  unite   wil 
lence.     Sulphur  ami  calcium  ;, 
\  igour.     Manganese  dioxide  aid  calcium  requii 
be  mixed  with  :>' >  to  in  p.-r  cent,  of  calcium  Hue 

when  a  regains  of  mangan mm  i btained,  othei 

wise  the  reaction  i-  too  violent.     This  is  al*o  the 
with  chromium  o      ■       When  the  experiment* 
first  tried  it   was  found   that   tbe   reaction   mi 
always  stuck  to  the  crucible,  and   ii    was    invariably 
necessary  to  break  the  crucible  in   ordei 
the  product.     Subsequently  the  difficult) 
over  by  lining  the  crucible  with  a   paste   mad.-   from 
slaked  lime  and  a  strong  solution  of  sodium  silicate 

(water  glass)  :   in  the  case  of  boron,  the  Bolutioi 

was  generally  borax.     The  crucible  and   lining  were 
thoroughly  dried,  and  wen-  then  ready  for  use    With 
crucible-  -o  prepared  there  was  never  any  difficulty 
in  getting  our  the  reaction  product  in  the   fori, 
lump    without    breaking    the     crucible."     Dr.     I 
Mollwo  Peekin.     Iron  and  Coal   Tradi 
from    Faraday   S  June    : :i.    1907,    p.    2,124 

A.  McA.  J.) 


Phase  Relations  of  Sodium  Carbonate  \m- 
WAter,     The  experiment-  ,j   jM   t],j,   paper 

concern  the  phase  relation-  of  -odium  carbonate 
between  2d  and  45°,  an  interval  which  includes  all 
the  known  transition  point-  of  the  hydrates.  I 
definite  compounds  containing  I"  II  <».  7  II  <>,  and  1 
IM'.  were  obtained,  and  the  transition  points  found 
10  II  «»  7  II  I  •.  32  96  for  10  E20  I 
H20,  and  35-37  for  7  H,U  1  ll_n.  The  authors 
state  that  the  transition  points,  and  solubility  deter- 
minations are  now  in  good  accord.  — R.  C  Wi.i.i.-  and 
I >.  J.  McAdam,  .Inr. 

.     vol.     xxix.,     No.    5,    p.    7-1.    May,     1907. 
(J.  A.  W.) 


Errors  in  Volhard's  Method  foe  Bali 
i\-  the  Case  of  Chloridi  method  consists 

in  acidifying  the  given  solution  with  HNOs,  adding 

a  ferric  -alt  as  an  indicator,  precipitating  the  chloride 
with  a  measured  but  excessive  amount  of  a  standard 
AgNOs  solution  and  without  filtering  out  the 
determining  the  excess  of  AgNOj  by  titration  with 
standard  N  H ,<  INS  solution.  An  extensive  experience 
of  this  method  showed  that  in  it-  present  form  this 
method  was  inaccurate  and  historical  investigation 
that  other-  had  had  the  same  experii 
-el.  in  1877,  found  that  the  reaction: — 

3AgCl=FeCl3  :•  \_<  NS  took  place,  and 
hence  recommended  filtering  our  the  AgCl  before 
titration.  Sutton  recommend-  this,  but  other 
analytical  authorities  titrate  without  filtration.  The 
authors  therefore  set  out  to  determine  if  the  velocity 
of  the  reaction  was  as  -low  as  was  assumed  by  most 
■liemi-t-.  Experiments  soon  showed  that  tl 
very  rapid,  and  also  the  error  of  the  ex|>eriment.  if 
no  filtering  were  made,  was  found  to  vary  np to  2*9 
per  cent.,  whereas  with  filtering  the  relative  error 
was   found  0'17   per  cent.     Hi  that 

filtration  is  indispensable,  although  it  diminishes 
somewhat  the  rapidity  of  the  method.  With  bromides 
and  iodide-  similar  experiments  were  carried  out  and 
it  was  found  that  filtration  was  not  necessary  here. — 
M.  A.  RosANOFFand  A.  E.  Rill.— Journal  of  the 
American   Chem  -       ty,   vol.    xxix..   3,   March, 

1907,  p.  269.     (J.  A.  W. 

-  See  this  Journal,  p.  3uu,  vol.  vii.,  March,  19u7. 
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METALLURGY. 

A  Cheap  Form  of  Cyanide  Plant.  "During 
the  past  two  <>r  three  year-  the  small  mining  proposi- 
tions in  Rhodesia  have  contributed  materially  to 
the  gold  output,  and  it  is  estimated  that  at  present 
over  one-third  of  the  total  declared  value  i-  thus 
obtained. 

The  majority  of  these  propositions  are  let  <>n  tribute, 
while  others  are  worked  by  the  owners.  The  reduc- 
tion plant,  as  a  rule,  consists  of  gravity  or  T  remain 
steam  -tamps,  though  a  few  Huntington  mills,  and 
possibly  a  Kinkead  mill  or  two.  are  also  in  use. 

While  the  recovery  by  amalgamation  is  fairly 
satisfactory,  the  values  left  in  the  tailings  are  too 
high  to  be  thrown  away.  At  the  same  time  the 
operator  i-  often  unable  or  unwilling  to  spend  any 
great  amount  on  a  cyanide  plant.  To  meet  this  case, 
a  light  and  portable  form  of  plant  has  been  put  on 
the  market  and  is  largely  in  use  throughout  Southern 
Rhodesia.  These  plants  ^ve  good  results,  last  well, 
and  are  simple  and  convenient  in  operation. 

The  following  is  a  copy  of  the  contract  and  specifi- 
cation for  one  of  these  plants  which  has  come  under 
the  direct  notice  of  the  writer  during  the  past  few 
months,  and  it  is  put  forward  in  the  hope  that  it  may 
proi  e  of  assistance,  or  at  least  of  interest,  to  members. 

Copy  if  Contract. — This  contract  to  comprise  every 
operation  necessary  for  the  complete  equipment  of  a 
cyanide  plant,  including  all  materials  and  labour, 
except  the  items  of  labour  and  material  hereinafter 
specified. 

The  delivery  of  the  plant  to  be  free  at  the  nearest 
railway  siding.  Mine  owner  to  provide  transport 
between  siding  and  mine. 

All  work  to  be  done  under  supervision  of  the  mine 
owner  (or  bis  representative)  and  to  his  satisfaction. 

The  plant  to  consist  of  the  following  : — 

A. — Five  leaching  vats,  10  ft.  diameter  x  4  f t.  2  in. 
<lee]». 

B.  —Two  solution  tanks,  8  ft.  diameter  x  6  ft.  deep. 

('. — Two  extractor  boxes  of  seven  compartments 
each,  made  of  iron,  compartments  15  in.  x  15  in.  x  15 
in.,  with  3  in.  baffle-board  partitions. 

I). — One  steam  cyanide  pump,  Knowles  duplex 
type. 

£. — All  necessary  pipes,  valves,  fittings,  and  hose 
necessary  for  the  complete  equipment  from  and  to 
tailing  and  solution  tanks  and  extractor  boxes. 

Water  connections  and  steam  connections,  includ- 
ing stop  vah  es. 

F. — All  necessary  gratings,  matting,  jute,  cloth, 
Manila  rope  and  packing. 

G.  —  Distributor  tray  for  receiving  pipes  and  hose 
connections  from  leaching  vats,  with  partition  and 
two  outlets  to  slimes  catchers. 

11. — Two  -limes  catchers,  each  16  in.  x  16  in.  x  16 
in.,  with  baffle  board. 
Details  of  Plant. — 

A.  and  B. — Leaching  vats  and  solution  tanks. 

These  to  be  of  the  dimensions  mentioned  and  to  be 
constructed  of  22  B.  W.  G.  galvanised  corrugated 
iron,  riveted  and  soldered  inside  and  outside.  Tops 
of  such  vats  to  be  stiffened  with  1  in.  x  1  in.  x  £  in. 
angle  iron. 

C. — Two  extractor  boxes. 

These  boxes  to  be  of  seven  compartments  each, 
3  in.  space  between  baffle  board  partitions,  con- 
structed of  22  B.  W.  6.  galvanised  Hat  iron,  riveted 
ami  watertight. 

(These  extractor  boxes  are  made  of  22  B.  AY.  C. 
iron,  and  not  of  wood,  as  the  iron  boxes  are  both 
cheaper  and  lighter  and  are  not  liable  to  leakage 
through  warping  or  cracking.) 


D. — Steam  pump. 

Knowles  duplex  type  with  1 !  in.  delivery  and  2  in. 
suction. 

E. — Valves,  pipes  and  fittings. 

All  solution  pipe  11  in.,  leaching  pipe  1  in.  Return 
to  solution  tanks  from  pump  1]  in.  Return  from 
boxes  to  solution  tanks  1.'.  in.  To  supply  only  con- 
nections and  valve-  to  water  supply  and  steam  to 
pump. 

To  include  all  necessary  flanges,  bends,  tees,  plugs, 
valves  and  foot-valves  necessary  for  the  proper  equip- 
ment of  such  pipe  line. 

F. — Gratings  and  accessories. 

All  necessary  gratings  for  leaching  tanks  con- 
structed of  1  in.  x  1  in.  strips  on  3  in.  x  1A  in.  bearers, 
with  perfect  sweep  sides  built  in  two  sections,  and 
neatly  covered  with  approved  cocoa  matting  and  jute 
cloth  turned  over  at  edge  and  caulked  with  Manila 
rope. 

G. — Tray  with  partition,  2  ft.  6  in.  x  3  ft.  3  in.  x 
6  in. 

To  receive  leaching  valves  and  hose  connections. 

Tray  to  be  made  of  22  B.  W.  G.  galvanised  flat 
iron  with  outlets  to  slimes  catchers. 

H. — Slimes  catchers. 

Two  boxes  16  in.  x  16  in.  x  16  in.,  each  with  baffle 
board  across  centre. 

All  constructed  of  22  B.  W.  G.  galvanised  flat  iron, 
and  to  have  outlet  to  extractor  box. 

General. — All  galvanised  iron  work  to  have  one 
good  coat  of  Stockholm  tar  applied  hot. 

The  entire  plant  to  be  supplied,  erected,  and 
banded  over  in  running  order  for  the  sum  of  £300 
sterling. 

The  plant  actually  cost  a  little  more  than  £300.  A 
■wattle  and  daub  hut  was  erected  over  the  extractor 
boxes  at  a  cost  of  £5. 

A  charging  platform  and  gangway,  pine  planks  and 
native  timber  struts,  cost  approximately  £12  10s., 
and  transport  from  a  siding  two  miles  away  was 
£2  10s. 

The  total   weight  of  the  plant  was  9,000  lb.,  and 
the  £300  quoted  may  be  divided  as  follows  : — 
5  leaching  tanks  @  £20 
2  solution  tanks  @  £15 
2  extractor  boxes  @  £12  10s. 
Matting  and  rope 
5  gratings  @  £7 
Piping 

Cyanide  pump 

Excavations,  foundations,  erection 
and  railway  fares  and  carriage 

Total  ...  ...  £300    0    0 

The  first  of  these  plants  was  erected  in  March, 
1905,  and  is  at  present  showing  no  signs  of  wearing 
out,  although  it  has  been  running  constantly. 

It  was  paid  for  out  of  the  first  two  months  profit, 
and  others  have  done  the  same.  This  plant  was  con- 
structed of  24  15.  W.  G.  iron  instead  of  the  22  gauge 
iron  of  the  later  plants. 

The  following  are  details  of  some  of  the  install- 
ations : — 

No.  1. — Capacity  400  tons  per  month. 
6  leaching  vats  10  ft.  x  4  ft. 
9   solution    tanks   15  f t.  x  6  ft.  (those  are 

extra  large). 
2extractor  boxes  (wooden),  each  with  seven 

compartments,  15  in.  x  15  in.  x  15  in. 
Excavations    not    included.       Plant    and 
erection  £300. 


£100 

0 

0 

30 

0 

II 

25 

0 

0 

13 

0 

II 

35 

0 

0 

40 

0 

II 

'/6 

10 

0 

30 

10 

0 

L907 


Notia  ■  and  Ah  '    •  *       Mi  ta  llurgy. 


91 


N.>.  _'.     (  !apacity  800  tone  per  month. 
is  Leaching  \  ate  15  ft .     I  ft. 
•_'  Leaching  tanks  L2  ft.  6  in.     ii  ft. 
2  extractor  boxes. 
Supplied  and  erected  for  £570. 
The  ooet  of   running  a   100  ton  cyanide  plant  is 
approximately  4-.  (id.  per  ton,  as  under  :  — 
European  Labour  (half  charged  to  mill,    b.    d. 

balf  to  cyanide)  ...  ...19  pei  t'>n. 

Native  Labour         ...  ...  ...     1    o       ,, 

Cyanide  (1  lb.)       ...  ...  ...        10 

Zinc  (.',  Hi.)  ...  ...  ...  3 

Lime         ...  ...  ...  ...  I 

Stores  and  general ...  ...  ...  7       ,, 

Total     ...  ...     4     (j  per  ton" 

—  Chas.  HUNTER.  —  Institution  of  Mining  and 
Metallurgy.  Bulletin  Xo.  ,'!',.  July  is,  HiiC.  p.  21. 
(R.G.  B 


Utilisation  of  "Black  Sand."* — " The  author 

served  under  the  U.S.  Geological  Survey  in  t Lie 
black  Band  investigation  at  Portland,  Oregon,  for 
2\  months  in  the  summer  of  1905.  In  general  the 
conclusions  were  as  follow-  ;  - 

That  if  we  sized  the  sands  on  8  mm.,  2  nun.  and 
i  mm.  screens,  this  would  give  us  four  sizes.  The 
lirst  upon  8  mm.  Mas  in  every  instance  rejected  as 
having  no  value.  However,  it  could  have  been  jigged 
or  hand-picked  if  that  appeared  necessary.  The 
second  size  (which  passed  through  the  8  nun.  and 
rested  on  the  2  mm.)  was  jigged  in  certain  cases, 
which  took  out  quite  alotof  gold,  and  we  found  some 
of  the  other  heavy  minerals.  We  did  not  go  further 
with  this  concentrate,  but  commercially  it  would  be 
in  condition  to  treat  further  if  its  value  so  indicated. 
The  third  size  (which  passed  through  2  mm.  and 
rested  on  i  mm.)  was  run  on  a  Wilfley  table,  and  this 
in  case  oJ  certain  hydraulic  clean-up  sands  yielded 
much  free  gold,  together  with  other  heavy  minerals 
available  for  after  separation.  The  portion  which 
went  through  the  h  mm.  screen  was  in  every  case 
treated  on  Wilriey  (or  other  riffle  table,  of  which  we 
had  with  us  the  Pinder,  the  Woodbury  and  the 
Christenson  tables),  and  this  treatment  yielded  a 
concentrate  of  heavy  mineral  and,  if  so  desired,  a 
middling  product,  and  tailings  which  were  let  go  to 
waste. 

The  treatment  was  mainly  that  devised  by  Henry 
E.  Wood,  of  Denver,  and  consisted  in  drying  the 
concentrates  and  subjecting  them  to  several  succes- 
sive treatments  of  Wetherill  magnets,  taking  out  the 
strongly  magnetic  minerals  with  a  weak  current  in 
the  hist  passage,  and  successively  weaker  magnetic 
grains  with  stronger  currents  in  the  following 
passages.  We  found,  for  example,  that  magnetite 
was  lifted  out  with  0*2  ampere,  chromite  and  ilmenite 
were  lifted  out  with0"S  ampere,  that  garnet  was  lifted 
out  with  1-75  amperes.  Hypersthene  was  lifted  out 
with  I "9  amperes  :  tin?  being  a  useless  mineral,  was 
simply  thrown  away.  Monazite  was  lifted  out  by  3 
amperes,  and  zircon  was  left  behind  with  the  gold. 
The  platinum  came  largely  with  the  chromite  and 
garnet,  and  the  iridosmium  came  mostly  with  the 
zircon. 

We  also  added  two  points,  both  of  which  seemed  to 
us  important,  to  the  list  of  known  methods  of  hand- 
ling these  minerals.  First,  we  found  that  a  2  gallon 
bottle  revolved  slowly  endwise  on  a  flange  on  the  end 
of  a  shaft  would  extract  in  one  hour  from  a  kilogram 
of  black  sand  all  of  the  hue  native  gold  when  the  sand 
was  treated  wet  with  50  gr.  of  concentrated  sodium 

"  See  this  Journal,  vol.  vii.,  June,  1906,  p.  418. 


mi.     This  assay  of  -and  proved   bo  valuable 
that  Home  of  our  Wilfley  table  run-  checked  up 
point  of  accuracy  \n  here  t  he  sum  of  t  he  product  -  ga>  e 
99  per  cent,  of  the  value  fed.     Secondly,  we  p 

that  this  concentrated  Bodiuni  amalgam  would  amal- 
gamate platinum  and  the  platinum  metals  ae  freely 

a-  gold,  and  that  a-  BOOH  a-  the  -odium  ua-  -pent  by 
oxidation  in  contacl   with  water,  the  platinum  would 

conn-  out  from  the  amalgam  .i-  quickly  a-  it  went  in, 
and  i  he  mercury  or  the  gold  amalgam  in  it  would  have 
no  more  to  do  with  the  platinum  grains  than  if  it 
were  bo  much  sand.  This  seemed  to  point  to  a 
mean-  of  recovering  platinum  from  concentrated 
black  sands  if  the  quantity  of  platinum  were  sufficient 

and  tl o-t  of  -odium  did  not    prove  too  high;  and 

al-o  the  separation  of  platinum  from  gold."  LvOBI  II . 
Kn  ii  \i:n-.  Engineering  and  Mining  Journal,  dune 
29,  1907,  p.  1,251.     Mi.  ft.  S.) 

Magnetic   Concentration    of    Iron    Ores.— 

••  Many    low     grade    and    impure    iron    ore-    may    be 

commercially   utilised   for    economic    blast    furnace 

practice  and  for  the  production  of  good  quality  pig 
iron  by  means  of  the  Grondal  process.  Among  these 
ore-,  which  have  hitherto  proven  of  little  or  no 
economic  use,  are :— magnetites  of  all  kind-,  includ- 
ing magnetic  iron  -and-,  containing  as  low  as  25  per 
cent,  iron  :  magnetites  containing  a  high  percentage 
of  phosphorus  and  copper  not  chemically  combined 
with  the  iron  ;  purple  ore  and  pyrites  residues  :  nearly 
all  iron  ores  containing  a  high  percentage  of  -ulphur, 
and  flue  dust.  The  Grondal  process  consists  of  the 
following  method  of  treatment  :  Dry  crushing  to 
about  \  in.  cubes  ;  wet  crushing  in  Grondal  ball  mill 
to  from  10  to  Phi  mesh,  a-  may  be  necessary  :  passing 
of  ground  pulp  through  Grondal  magnetic  separator, 
for  a  removal  of  non-magnetic  particle- ;  and  pressing 
of  tic  concentrates  thus  obtained  into  briquettes, 
which  are  heated  in  the  Grondal  briquetting  kiln  — 
the  briquette-  becoming  hard,  porous,  easily  reducible 
ferric  oxide,  containing  a  minimum  amount  of 
sulphur.  The  eo-t  of  separation-concentration,  in 
treating  a  40  per  cent,  magnetic  iron  ore,  resultant 
in  concentrate-  of  63  pei'  cent.,  varies  from  30 c.  to 
4o  c.  per  ton  of  concentrate-  ;  the  cost  of  briquetting 
varies,  with  the  size  of  the  plant,  from  4."> ,-.  to  s.-> ,-. 
per  ton.  In  Sweden,  Norway  and  Finland,  the 
process  has  a  wide  application,  and  the  successful 
results  of  treatment  are  well  shown  in  the  following 
figures:  <  >re  containing  5S-9u  per  cent.  iron.  n-n.Xij 
per  cent,  sulphur  and  1*29  per  cent,  phosphorus, 
yielding  concentrate  of  12  '38  per  cent.  iron.  01)03 
per  cent,  -ulphur  and  0*005  per  cent,  phosphorus, 
and  briquettes  of69'49  percent,  iron.  5*502  per 
sulphur  and  0»Hi  per  cent,  phosphorus  :  crude  ore 
running  36*43  per  cent,  iron,  0*021  per  cent,  -ulphur 
and  0*318  per  cent,  phosphorus,  made  into  a  concen- 
trate of  71*76  percent,  iron.  0*015  per  cent,  sulphur 
and  0*008  per  cent,  phosphorus.  <  ►re  from  ( 'ornwall, 
Penna,  running  30*65  per  cent.  iron.  0*260  per  cent. 
phosphorus,  yielding  a  concentrate  of  69*59  per  cent. 
iron,  0*132  per  cent,  sulphur  and  0*007  per  cent. 
phosphorus.  Ore  from  ('ornwall,  Penna.,  running 
30*65  per  cent,  iron,  1*603  per  cent,  sulphur  and 
percent,  phosphorus,  was  made  into  concentral 
69*95  per  cent.  iron.  0*636  per  cent,  -ulphur and  0"003 
per  cent,  phosphorus.  Ore  from  Cornwall.  Penna., 
running  30*65  per  cent.  iron.  1*603  per  cent,  -ulphur 
and  0*012  per  cent,  phosphorus,  was  made  into  con- 
centrates of  69*95  per  cent,  iron,  0036  sulphur  and 
0*003  per  cent,  phosphorus,  and  into  briquett 
G990  per  cent,  iron,  0010  per  cent,  sulphur  and  0*005 

*  ?  002.     [Ed.  Com.] 
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percent,  phosphorus.    At  the  Fitzgerald  and  Bennie 

ies,    Niagara    Palls,    « »:: t;trio.    there  is    a 

'  estiog  plant   operative,    and    here    crude 

.  carrying  16'57  \<er  eent.   TiO...  was 

-:.::  .'•  -  of  4*21    per  rent.  TiOa  and 

middlings  of  1948  per  eent.  Ti<  >2 — these  concentrates 

g  obtained   by  onlv   one        --    a         rough   the 

.ml  it  is  probable  that  finer  grinding  and 

a   through  the  separator  would  have    g*i 

even  i  suits. 

These  interesting  data  we  have  abstracted  from  a 
by    1'.    McN.     Bennie.  presented   before   the 
Canadian  Mining  Institute.'' — Mini    i  ..  .  May 

47:;.      J.  Y 

Metallubgy  of  Aluminium  in"  loo*.-;. — A.  Gawa- 

-    .   has    studied    the    formation    of    aluminium 

carbonate  and  has  prepared  a  carbonate  at  ordinary 

ssure,  which  is  insoluble  in  water  and 

contains  S  to  9  per  eent.  alumina.     At  8  atmospheres 

i     poly-carbonate    soluble    in     water    is 

-d  which  decomposes  on  reduction  of  pressure, 

the  bearing  of  tfa  sition  or  bauxite 

rent. 

F.    R.    Pyne   has  studied   the  melting    points  of 

crv<  •lite-alumina  mixtures  with  the  following  results  : 


1 

Alumina. 

Melting 

Point. 

Cryolite. 

Alumina 

Melting 
Point. 

. 

93 

7 

982 

97 

3 

974 

9-2 

8 

992 

96 

4 

960 

90 

10 

980 

• 

' 

915 

85 

IS 

994 

94 

6 

960 

.,, 

- 

1.015 

— J.    W.    Ki<  hard-.  —  E  7    and    Mining 

Journal,  June  8,  1907.     (G.  H    S 


Boron*  Steels. — "The  preparation  of  these  alloys 

otters  no  difficulty  as  ferro-boron  is  now  a  product  of 

the  electric  furnace.     The  microstrncture  of  boron 

-  the  existence  bn  the  material  of  perlite 

_  ■  i  the  amount  of  carbon  present.    The 

ferrite  give-  with  picric  acid  a  coloration  indicating 

the  presence  of  a  solid  solution  of  ferro  boron  :  it  also 

exhibit  3  of  hard  granules  which   appear  to 

of  iron  borocarbide.     This  borocarbide,  which 

renders  the  steel  very  brittle,   passes   into  solution 

when  the  metal  is  temper*-  -        '.'..  prodded  that 

the  proportion  of  boron  is  low.  but  a  portion  remains 

39  'hed  when  the  amount  of  thi>  element  present 

-percent.     It  is  probably  these  tempered 

boron  steels  which  will  find  employment  in  the  art-." 

— Tim*  5  July   31,    19*  >7. 

(J.  A.  W. 

The  Butter.-  Filter."— ••  So  much  has  recently 
been  written  about  the  respective  merit-  of  the  But- 
ters and  other  filters  and  BO  few  actual  data  have 
been  given  that  it  would  interest  the  mining  public 
to  get  the  working  costs,  as  well  as  the  metallur- 
gical re-ult-  achieved  by  the  Butters  filter  during  the 
period  of  continuous  running. 

The  article  by  Mr.  F.  L.  Bosqui,  in  your  issue  of 
Febrn        -  3  the  g  I  from  my  point 

of  view  that  I  shall  -imply  end  ;itten  and 

make  no  further  comment.  I  would  point  out  that 
my  figures  relate  to  one  year-  continuous  running, 
and  that  the  filter  in  question  ha-  been  steadily 
working  for  more  than  eighteen  months.  Neverthe- 
-  good  condition  to-day  as  when  it  was 
first  erected. 

See  this  Jum  nml,  toL  to.,  M  J77. 


The  high  cost  of  freighting  between  the  Coast  and 
Copala  tends  to  increase  the  cost  of  maintenance. 
The  following  is  the  summary  : — 

FOB  YEAR  ENDING  JANUARY  31,  1907. 


Total  tonnage  filtered 

Average  filter-residues  during  year 


24,06ii  tons 

gold  9  cents., 

silver.  098  oz. 

20-02  tons 

1,202 

1  hr.  36  min 


Average  charge  per  filter  of  94  leaves 

Number  Of  charges 

Average  time  of  operating  onechargi 

-  .   <>K  MAINTENANCE. 
Acid  (HClj  for  washing  filter  leaves  one 

year      ...             ...             ...             ...  $1,596-00 

Repairs  to  filter    ...            ...            ...  ...       2-69 

Repairs  to  4-in.  centrifugal  pumps  ...  ...     49-60 

Repairs  to  vacuum  pump  ...            ...  ...       3'50 

Total       ...  ...  ...  $1,651-79 

I  OST  OF  POWER. 
Vacuum  pump  (4h.p.)  1,622  hr.,  at  17  cents. 

perhr. ...  ...  ...  ...  $110*29 

Centrifugal  pump  for  elevating  excess  pulp 

and  solutions,  8  h.p..  sol  hr.        ...  ...    108-93 

Centrifugal  pump  for  elevating  the  filtrate, 

8  h.p..  365  hr.    ...  ...  ...  ...      4964 

Excess  slime  agitator,  2"5  h.p.,  550  hr.         ...      23*37 


Total       ... 

COST  OF  LABOUR. 
One  man  at  $45  per  month,  one  year 
One  boy  at  $12    „        ,,        ,,        ,, 
Extra  help,  washing  frames,  etc.    ... 

Total 

Yearly  cost  of  maintenance 
,,         ,,     ,,  power 
,,     ,,  labour 


..  $292-23 

..  $540*00 
..  144*00 
..      32-00 

..    71600 

$1,651*79 
..    292-23 

..    716-00 


Total  yearly  cost...  ...  $2,660-02 

Cost  per  ton  of  slime  ...  ...  ...  $0*1105 

The  capacity  of  the  filter  is  200  tons  per  day,  but 
it  has  never  been  taxed  to  even  50  per  cent,  of  its 
capability  :  in  fact,  the  unit-charge  i-  now  265  tons 
and  the  remits  are  quite  as  good  as  with  the  smaller 
tonnage. 

In  conclusion,  I  would  say  that  we  have  gone  on 
record  with  a  complete  -heet  of  operations  and  it 
would  be  interesting  to  see  similar  data  published 
from  the  other  filter-  on  the  market.  Mr.  Bosqui*s 
-  ingestion  is  a  practical  one." — James  Frier, 
Copala.  Mexico. — Mining  and  Scientific  Press,  April 
6,  1907,  p.  431.     <K.  I-    ' 


Cabbon  and  Phosphorus  in  Steel.— J.  E.  Stead 
ha.-  performed  experiments  for  the  elucidation  of  the 
banding  of  carbon  and  phosphorus  in  rolled  steel  such 
as  rail-,  and  explains  the  re-ult-  observed  as  follows  ; 

In  cooling  the  steel  containing  carbon  and  phos- 
phorus, when  crossing  the  critical  range  of  tempera- 
ture A:;-  A],  the  excess  ferrite  separating  out  of  the 
austenite  carries  with  it  in  undue  proportion  most  of 
the  phosphorus,  leaving,  of  course,  the  carbon  with 
the  austenite,  which,  after  passing  the  Ax  points 
reverts  to  perlite;  the  perlite  areas  being  surrounded 
by  a  network  of  excess  ferrite. 

1  -  -entry,  when,  as  a  result  of  rolling,  the 
ferrite  and  perlite  are  stretched  out  into  bands,  the 
carbon  content  and  phosphorus  content  of  the  steel 
will  al^-o  appear  to   vary  in   bands,   and   a   sort   of 
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incompatibility    of    carbon    and     phosphorus    thus 
Indicated,  also  prevents  the  diffusion  ol  carhon  and 
phosphorus  when  the  steel  is  again  heated  beyond  \ 
[ea>  mg  them  still  distributed  in  bunds  on  cooling. 
II.   M.   Howe      Engineering  and  Mining  Journal, 

.IlltieS.   IQ07.      (G.   II.  S.) 


Tellurium  in  Gold  Bars.  "The  presence  oi 
tellurium  in  the  bullion  produced  by  treatment  ol  the 
<iics  of  the  Kalgoorlie  Held  is  generally  recognised. 
The  following  table  bIiows  the  results  obtained  by 
analysis  of  gold  bars  produced  in  the  treatment  plant 
of  the  Great  Boulder  Perseverance  I  ■«>!«!  Mining  Co., 
Ltd.  : 


Description 

of 

Bullion. 

- 

-  ■—  o 
5 

Tellurium 
parts  pei 

l  ,ooo. 

Remarks. 

Cyanide  bullion... 

49  0 

122 

Before  utilisation  of 
lead  acetate  in  agi- 
tation vats. 

29-5 

2  8 1 

With     ,,      ,,      ,, 

27-0 

1  -39 

, 

»>          j  » 

36-8 

11-67 

Bullion      produced 

after  15  da\  SJ  i  un. 
No  lead  acetate 
used. 

»>          )> 

'22  6 

Trace 

Bullion  produced  at 
end  of  following  15 
days.  Lead  acetate 
nsedduring  period. 

Amalgam  bullion 

27  0 

0-34 

Amalgam  obtained 
from  .minding  pans 

Bullion  from  cya- 

nide cetreafcmenl 

of     roasted     ore 

From  lakeside  treat- 

residues 

30-2 

Nil 

ment  plant. 

Comparison  of  the  tellurium  contents  of  the  various 
cyanide  bullions  points  to  the  fact  that  the  lead 
acetate,  added  as  a  corrective  for  sulphides  to  the 

pulp  in  the  agitation  vats,  precipitates  also  any 
tellurium  from  solution,  in  -which  this  element  exists 
Combined  most  probably  as  potassium  or  sodium 
telluride." — Journal  of  Chamber  of  Mines,  West 
Australia,  Nov.,  1906,  p.  461.     (H.  A.  W.) 


Velocity  of  Falling  Galena  and  Quartz  in 
WATER.  —  Rittinger's  formula  for  the  velocity  of 
particles  falling'  in  water  is  shown  to  apply  only  above 
a  certain  critical  velocity. 

In  the  case  of  quartz  this  critical  velocity  is28  mm. 
per  second,  and  for  galena  63  ram.  per  second,  the 
corresponding  critical  diameters  of  particles  being 
020  and  0T3  mm.  respectively. 

Below  this  critical  velocity  the  law  is  expressed  by 
the  formula 

Y  =  K(3-1)D- 

and  above  by  Rittinger's    

V=C  N/D(o-D 

K  =  424  for  quartz  and  631  for  galena. 

C=87  for  quartz  and  100  for  galena. 

D= diameter  of  particle  in  millimetres. 

c=  density. 

Other  minerals  than  quartz  and  galena  may  be 
dealt  with  on  the  assumption  (approximately  correct) 
that  the  velocity  of  such  grains  will  be  proportional 
to  their  specific  gravity.  —  R.  H.  Richards.  — 
Bi-monthly  Bulletin  of* the  American  Institute  of 
Mining  Engineers,  May,  1907.     (G.  H.  S.) 


Ele(  i  i.'>ia  i  [i  l,i  \ii  Refining  Lead  bullion 
treated  (al  the  works  ol  the  I  on  olidated  Mining  and 
Smelting  Co.  ol  Qanada,  Ltd.),  contains  Silver, 
100  oz.  :  gold,  1  oz.  j  arsenic,  0*2  per  cent. ;  antimony, 
0'8  i"  i  cent.  ;  copper,  0  25  per  cent.,  and  i-  east  into 
anode*  31  ;  26  in.  by  I',  in.  thick,  weight  300  lb. 
each,  h  it  h  lugs  at  t  wo  nil  nere. 

Cathodes  are  thin  -hc.-t  .,i  pure  lead,  26  36  in. 
, .  in.  thick,  supported  from  copper  bars ;  at  the  end 
ol  th"  operation  t  hey  are  washed  tree  from  Mime  and 
melted  down  [n  a  50-ton  melting  pol  and  cast  into 
containing  99*9962  per  cent.  lead.  0*0014  per 
cent,  silver,  no  gold,  no  arsenic,  and  0*0006  pei  cent, 
antimony. 

The  electrolyte  is  a  soluti it'  lead  in  hydrofluo- 

silicic  acid,  silicon  fluoride  running  bet  ween  8  and  1 1 
per  cent.,  and  lead  from  I  to  5 J  per  cent. ;  it  i-  kept 
at  about  30  < '.  and  about  !  lb.  glue  per  ton  of  lead 
refined  is  added  to  prevent  formation  a  tals. 

'Iln   refining  tanks  are  240  in  number,  84J     30  in. 

by  41  in.  deep,  arranged    in   double    lows  and    in   the 

cascade  system,  each  tank  3  in.  lower  than  the  preced- 
ing one,  SO  that   t  lie  elect  rolyte  eircll  hit  e-  by  Lliavity, 

passing  from  tank  to  tank  through  hard  rubber  pipes, 
which  draws  it  from  7  in.  above  the  bottom  of  the 

upper  tank  and  discharges  it  at  the  top  of  the  next, 
finally  pa-sing  it  through  settling  tank-  to  the  lower 

pump  tanks  whence  it  is  raised  to  the  upper  tank- 
ready  for  circulation,  by  a  lift  pomp  made  of  copper. 
The  electrodes  in  each  t  ank  are  in  parallel,  and  the 
tank-  are  in  series  on  a  LlO-volt  4,000  amp.  circuit. 
Current  density  is  Hi  amp.  per  sq.  ft.  for  anodes  and 

14  amp.  for  cathodes.  Each  tank  hold-  20  anodes 
and  21  cathodes. 

The  tank- are  unloaded  every  eight  days,  two  cath- 
odes having   1 n   used   to    the   one   a le.       Short 

circuit-  are  tested  for  by  voltmeter  every  12  hour-. 
Poor  contacts  between  electrodes  and  bus  bars  are 
frequent. 

The  smoother  the  cathode,  the  purer  the  deposited 
lead,  as  irregularities  catch  particles  of  floating  slime, 
which  in  turn  cause  formation  of  lumps  on  the 
surface. 

The  .-crap  lead  (undissolved  anodes)  is  fr 1  from 

slime  by  leather  edged  scrapers  and  remelted. 

Every  24days  the  tanks  are  completely  em]. tied 
and  the  slime  recovered  in  the  settling  tank-. 

Slimes  analysed  as  follows  :  Water,  14">  pi  r  cent.; 
gold,  0*1  per  cent.  ;  silver,  17  1  per  cent.  ;  copper, 
it-.-)  per  cent.  :  antimony,  25*91  per  cent.  ;  arsenic, 
5*96  per  cent.  ;  lead.  14")  per  cent. 

The  .-limes  arc  transported  to  washing  tubs  by 
mean-  of  copper  cars,  washed  with  hot  water  and 
transferred  to  filter  tank  in  which  the  filter  bed  con- 
sists of  a  sheet  of  hard  rubber  with  many  small 
perforations,  filtration  being  aided  by  -team  suction. 
The  filtered  slimes  next  go  on  drying  cars  into  the 
dryer,  a  sheet  iron  hood  (i  ft.  wide  by  13  ft  10  in. 
long. 

The  dried  slimes  are  mixed  with  soda  and  melted 
down  in  a  small  water-jacketted  reverberatory  lined 
with  magnesia  brick.'  Arsenic,  antimony,  copper 
and  lead  are  oxidised  and  slagged,  skimmed  oil  and 
returned  to  the  lead  blast  furnace-.  The  don- 
bullion  obtained  runs  950  to  960  fine  and  i-  cast  into 
bars  weighing  about  38  lb.,  and  with  two  holes 
through  them  to  facilitate  parting. 

Parting  by  sulphuric  acid  is  adopted  with 
subsequent  precipitation  of  silver  on  copper:  copper 
being  recovered  as  sulphate  by  crystallisation. 

The  gold  residue  is  treated  with  hot  water  and 
finally   with  nitric   acid,   washed   again,    dried  in  a 

*  See  this  Journal,  vol.  vii.,  April,  1907,  p.  347. 
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safe  provided  with  an   electric    heater   in>icie.    and 
finally  melted   with  borax  to  bullion  998  tine.     The 

Itrecipitated   Bilver   is   washed   and  charged   into  a 
topper  feeding  into  a  reverberatory  with  hexagonal 

hearth  taking  about  80,01 '..  ;  when  melted  it  is 

covered  with  charcoal  and  ladled  into  bars.     A.   <;. 
Wolf.     /■  vado  b      ol  of  Mines,  vol.  iv., 

pp.  11— Mo.     ,(;.  H.  S 


MINING. 
Royal  Commission  on  Mikes  and  Breathing 
Apparatus.  "  The  first  report  of  the  Royal  Com- 
mission i'ii  miii''-  has  recently  been  issued,  ami 
contains  recommendations  as  t>>  the  provision  and 
use  of  breathing  apparatus  under  conditions  where 
dependence  upon  the  air  of  the  mine  is  either 
hazardous  <>r  impossible.  The  consideration  of  the 
question  of  watering  in  collieries  to  prevent  or  miti- 
gate dust  explosions,  upon  which  a  great  deal  of 
evidence  ha-  been  taken  and  published,  is  postponed 
certainly  till  the  autnmn,  and  in  face  of  the  oppo- 
sition to  the  proposal  from  colliery  managers  (due 
mure,  perhaps,  to  tin-  wide-spread  incredulity  as  to 
the  reality  of  this  oft-demonstrated  peril,  which  we 
have  so  often  noted,  than  to  any  inherent  impossi- 
bility of  solution  i.  it  is  improbable  that  any  further 
progress  can  he  made  till  an  experimental  gallery — 
such  as  that  at  Frameries  in  Belgium,  or  at  Dux  in 
Bohemia— can  he  constructed,  from  which  further 
data  may  he  obtained.  As  regards  breathing 
appliances  the  subject  has  received  SO  much  notice  in 
our  columns  that  any  introductory  observations  are 
unnecessary,  and  we  will  pass  at  once  Co  consider  the 
data  and  recommendations  furnished  by  the  current 
report.  The  entire  Blue  Book  i-sued  includes  be- 
side- the  report  it-elf.  an  account,  written  hyDr.  A.  E. 
Boycott,  of  the  Lister  Institute,  of  a  series  of  im- 
portant investigations  carried  out  for  the  most  part 
under  laboratory  conditions  with  the  best  known 
make*  of  breathing  appliances,  and  a  review  of  the 
conclusions  of  a  French  commission  which  studied 
the  question  last  year  under  the  stimulus  of  the 
Courrieres  disaster,  and  of  the  legislation  consequent 

thereon. 

Considering  that  our  own  Commission's  report  fol- 
low- the  conclusions  of  the  scientists  who  made  the 
experiment-  which  are  the  subject  of  Dr.  Boycott's 
report,  it  is  perhaps  most  convenient  to  briefly  con- 
sider these  before  passing  the  Commission's  own 
findings  in  review.  From  the  point  of  view  of  appli- 
cation, the  instruments  studied  were  intended  [a)  for 
short  and  li»ht  service,  (6)  for  arduous  work  over 
longer  periods  :  and  from  the  point  of  view  of  con- 
struction, fell  into  three  ".roup-  -(1)  Those  in  which 
highly  compressed  oxygen  i-  supplied  to  the  subject 
from  steel  cylinders  which  he  carries,  and  the  expired 
C02  absorbed  by  being  passed  over  potash.  (2) 
Tho-e  in  which,  by  passing  the  expired  air  through  a 
cylinder  containing  peroxide  of  sodium  and  potas- 
sium, not  only  is  the  C<  >._,  absorbed  but  oxygen 
regenerated,  by  which  the  necessity  of  carrying  an 
oxygen  reservoir  is  obviated.  (3)  Those  in  which 
respirable  air  La  supplied  by  the  evaporation  of  liquid 
air  from  a  reservoir  carried  by  the  user.  Besides 
these  types,  there  is,  of  course,  the  one  familiar  to 
the  public  from  diving  practice,  where  air  is  pumped 
into  a  helmet  by  mean-  of  a  tube  of  greater  or  less 
length.  With  this  type  Dr.  Boycott's  report  does 
not  deal,  among  other  reasons,  probably  because  of 
the  detailed  experiment-  recently  carried  out  by  the 
Admiralty  with  this  class  of  apparatus,  the  data 
from  which  should  be  published  ere  long.  The  pneu- 
inatophores  actually   tested   were   the   following  : — 


•shamrock."  '  Fleuss.'  'Drager,'  'Weg.'of  Type  (1), 
•  Pneumatogen,'  of  Type  (2),  and  '  Aerolithe ' of  Type*- 
(3).  The  experiments  are  described  with  .meat. 
minuteness,  hut  space  forbids  us  doing  more  than 
tabulating  the  chief  features  recorded  of  each,  which 
are  as  follows  :— 

Pneumatogen   L*  was  found  to  supply  sufficient 
oxygen  to  admit  of  resting  for  1  j  hours  and  walking 
gently    for    30    minutes,    and    it     is    described     as 
'admirably  adopted  for  the  purpose  for  which  it  was 
designed     i.e.,  to  enable  workmen  to  escape  from  the 
face  to  the  shaft.'       Of   the   larger   apparatus   type 
(In.  the  verdict  is  that   '  it  cannot  be    recommended 
in  its  present  form,  in  spite  of   its   great    superiority 
in  weight.3     The  objections  to   this   type,    however, 
appear  to  be  mainly  mechanical,  and  if  the  frothing 
of    the  sodium-potassium   peroxide,    which  after  a 
while  prevents  the   free    action    of   the   CO.,  on    the 
cartridges,  could  be  overcome  so  that  the   supply   of 
oxygen  were  satisfactory,  the  regenerative    principle 
of  the  machine  offers  great  advantages.     The  Sham- 
rock apparatus  is  stated   to  he   'seriously   defective 
on  account  of  the  imperfect    absorption   of  the  C0.2 
though  otherwise  very  well  designed.'    This  machine 
i-  also  criticised  in  details,  in  respect  of   the   oxygen 
cylinders  not  being  independently  controlled,  of  then- 
being  too  thin,  and  of  the  gauge  glass  being  invisible 
to  the  user.       The  aerolithe  apparatus  is  considered 
impracticable  apart  from  the  production  of  liquid  air 
on  a  commercial  scale,  while  in  operation  there  is  no 
good  indication  of  the  amount   of  oxygen  remaining 
for  use — a  circumstance  unnerving   to   the   operator 
ami  attended  with  the  possibility  of    suddenly    fatal 
results  where  the  constitution  of  the  wearer  does  not 
give  him  premonitory  symptoms  of   a   deficiency   of 
oxygen.     The  Driiger  apparatus  is  stated  to   'afford 
an'   abundant    supply    of    oxygen,  and    the    C0.2   is 
absorbed  very  thoroughly.     On  the  other   hand,    the 
apparatus  is  heavy  and  badly  hung,  so  that  it  is  un- 
comfortable and  tiring  in  use   and  liable   to   catch/ 
Tic  gauge  also  is  not  visible  to  the  wearer,  and  the 
thickness  of  the  oxygen  cylinder  is  criticised,  as  are 
minor  point-  in  construction.     The  Weg  apparatus, 
which  is  the  one  designed  and  made  by  Mr.   W.    E. 
Garforth,  was  the  only  one  tried   under   practically 
service  conditions  in    the  experimental   chamber   at 
Altofts.      It  is  criticised  on  the  ground  that  the  hel- 
met will  tit  only  the  individual  for  whom  it  has  been 
made.       This    (apart   from    the    possibly   slight    ad- 
ditional expense)  is  a  serious  objection  in  some  cases, 
a-  it  great  neat  has  to  be  encountered  one  individual ' 
may  not  be  able  to  stand  the  conditions  for  long  and' 
the  pneumatophore  cannot  then  be  utilised  by  a  fresh 
operator.     It  is  for  this  reason  perhaps,  and    because 
the  inventor  hopes  to  improve  it,  that  the  Weg  appa- 
ratus has  not  yet  been  placed  on  the  market,   as  no 
other  serious  exception  is  taken  to  it.      The  Fleuss 
machine,  which  is  the  prototype  of  all  those  relying 
on  compressed  oxygen,   is  described  as    'well   made  ■ 
and  comfortable  to  wear,'  while  the  alterations  in  the 
improved  pattern    '  have   effected  most   substantial 
improvements.'     The  lower  oxygen  capacity  as  com- 
pared   with    the    German    types    was    regarded   as 
conditioned  by  a  desirable  margin  of  safety  in  the 
strength  of  the  oxygen  cylinders.     As  this  is  the  first 
detailed  examination   of    the    best    known    types   of 
pneumataphores  carried  out  by  physiological  experts 
under  ideal  condition-  for  scientific  observation  and 
air  analyses  that  we  know  of,  the  results  seem  to  us 
to  merit  detailed  examination.     Dr.   Boycott  points 
out  that  from  the  physiological  point  of   view   two 
conditions  have  to  be  kept  in  view: — first,  that  while 

*  .See  this  Journal,  vol.  vi.,  Dec,  1905,  pp.  197-9. 
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there  is  no  considerable  physiological  advantage  in 
increasing  the  percentage  of  oxygen  above  2U  per 
cent.,  it  is  undesirable  that  it  should  fall  much  below 
tli.it  figure  :  while,  secondly,  as  regards  carbonic 
acid,  the  percentage  should  not  rise  much  above  I 
per  cent. 

Turning  now  to  the  Reporl  of  the  Commission,  we 
find  from  the  appendices  that  the  use  of  breathing 
appliances  ha-  been  made  compulsory  in  Austria 
since  1897,  in  Russia  since  1902,  in  Silesia  and  in 
Prance  on  April  15  of  the  present  year.  The  Com 
mittee,  however,  while  expressing  the  opinion  that 
'the  rc-nl ts  nt  the  experiments  aTe  sat isfactory,1  and 
that  '  the  question  demands  the  serious  attemion  of 
the  industry,5  is  averse  from  any  compulsorj  regula- 
tions, at  least  at  present.  Not  only  may  the  appli- 
ances themselves  We  greatly  improved,  but  the 
whole  question  of  organisation  and  training  suitable 
for  differently  situated  mines,  which,  now  that  we 
are  assured  of  possessing  various  efficient  appliances, 
i-,  perhaps,  the  must  important  practical  question, 
has  to  be  thought  out  and  tested.  The  main  point 
at  present  is  t  hat  it  should  be  realised  both  by  manu- 
facturers and  mine  managements  that  there  is  an 
important  if  limited  branch  of  mine  equipment  which 
has  hitherto  been  neglected,  hut  which  it  will  be 
necessary  to  provide  in  future,  if  not  under  regu- 
lation then  in  the  interests  of  the  safetj  of  the  mine 
and  it-  employees,  especially  with  the  possibility  of 
the  provisions  of  the  new  Employers'  Liability  Act 
being  held  applicable  to  engagements. extending  out- 
side the  United  Kingdom.  Owing  to  t lie  impulse  in 
favour  of  the  use  of  pneumatophores  having  been 
largely  given  by  the  Courrieres  disaster  there  is  per- 
haps a  disposition  among  metal  miners  to  regard  the 
question  as  peculiarly  one  for  coal  miner-.  Such, 
however,  on  reflection  will  he  seen  not  to  be  the 
ea-e.  In  the  present  stage  of  development  the 
practical  use  of  the  pneumatophore  will,  we  tear,  he 
found  much  more  in  the  exploration  of  foul 
workings  and  the  location  and  extinction  of  tires, 
than  in  rescue  work  after  an  extensive  explosion. 
Instances  and  arguments  could  l>e  adduced  in  favour 
of  this  \iew  hut  space  does  not  permit.  These  ser- 
vices are  scarcely,  if  at  all,  less  necessary  in  metal 
than  in  coal  mines.  The  disastrous  fires  at  Broken 
Hill  last  year  might  have  been  prevented  by  the 
possession  of  a  pneumatophore  service,  ami  the  en- 
quiries we  have  received  relative  to  the  adequacy  of 
various  apparatus  indicate  that  in  -ome  metal  mining 
centre-,  at  any  rate,  the  matter  i-  receiving  con- 
sideration. Perhaps  a  general  conversion  of  senti- 
ment would  he  most  complete  and  sjieedy  if  insurance 
offices  interested  in  mining  business  were  to  realise 
the  extent  to  which  the  security  of  mine-  from  lire. 
and  its  consequence— -suffocation-  is  increased  where 
proper  appliances  and  organisation  exist  for  dealing 
with  irrespirable  conditions  underground:"  -London 
Mining  Journal,  July  20,  1907,  p.  91.     (J.  Y. 


Modern  Applications  of  Electricityto Mines. 

— "The  importance  of  increasing  the  application  of 
power  to  reduce  labour  costs  renders  the  use  of  elec- 
tricity a  matter  of  interest  to  all  mine  owners,  as  no 
other  system  has  equal  flexibility  in  distribution,  or 
i-  -o  well  adapted  to  meet  every  form  of  drive  above 
or  below  ground. 

Economics.  —  The  principal  economies  resulting 
from  the  use  of  electricity  are  through  : — (1)  Reduced 
stand-by  charges  ;  (2)  small  loss  in  transmission  ;  .Si 
high  efficiency  of  the  electric  motor  :  (4)  the  lower 
capital  cost  of  producing  and  transmitting  energy. 
The  saving  is  specially  noticeable  where  theworkinu- 


are  spread  ovei  b  he  h  hole  of  i  in-  st<  am 

plant   can  1 iieent  I  at  ed  al   one  point. 

The  cost  of  electric  powei  varies  over  wide  limit* 
and  depends  upon  (li  The  dze  of  the  undertaking  ; 
(2)  capital  outlay  (influenced  by  locality  |  i  (3)  cost  of 
fuel  ami  circulating  water  ii  water  powei  Lb  not 
a\ ailable)  ;  (4)  load  factor. 

Where  electric  driving  ha-  been  adopted  on  an 
extensi'  e  scale,  the  load  factoi  al  the  power  houne  i- 
between  80  ami   Ml  per  cent.     This  high  load  factoi 

make-  I  he  fuel  cost  important.      \\  n  I,  t  lie  cheap  I  ml 

available  at   collieries,   the  cos!    ol    the  coal   only 

account-  for  one-quarter  of  the  total  cost  at  the 
power  house;  whereas,  when  fuel  i-  purchased,  it- 

COSt   may  amount   to  more  than  one  half  of   the  total: 

thus  the  advantage  to  be  gained  in  applying  electric 
driving  in  mine-,  where  fuel  ha-  to  he  purchased,  is 
much  greater  than  the  economj  obtained  in  colliery 
working. 

Advantages  t<>r  Underground  Work.  The  difficul- 
ties of  ventilation  in  collieries,  even  when  m.  _ 
have  to  be  dealt  with,  render  the  application  of -team 
difficult,  and  until  elect  ricity  was  applied  compressed 
air  was  tl ily  available  agent  tor  the  inner  work- 
ings. 

In  consequence  of  the  high  capital  and   running 

costs  of  c pressed   air,   tin-   haulage    gears    were 

generally  -team  driven,  being  place]  on  the  surface 

or  at  the  I  iot  torn  of  t  he  intake  -haft . 

Principal  Applications.  While  electric  motors  are 
now  used  for  everj  form  of  colliery  drive,  the  most 
important  applications  in  England  have  been  for 
haulage.  Owing  to  the  intermittent  character  of 
this  work,  the  percentage  saving  by  remodelling 
existing  haulages  is  greater  than  that  obtained  in 
modifying  any  other  part  of  a  colliery  equipment. 
Next  in  importance  to  haulage  is  the  use  of  electri- 
city for  pumping,  which  ha-  received  great  impetus 
through  the  development  of  the  high-lift  centrifugal 
pump.  Owing  to  the  comparatively  large  powei-. 
the  foregoing  uses  attract  special  attention,  hut  the 

U-e  of  electricity  for  detailed  purposes,  while  already 
of  importance,  will  attract  even  greater  attention  in 
the  future.  Great  progress  ha-  been  made  in  electric 
coal-cutting,  which  not  only  reduce-  the  cost  of 
winning  a  ton  of  coal  and  increases  the  percentage  of 
large  coal  won,  hut  allows  the  thinner -cam- to  Ik? 
profitably  worked,  thus  increasing  the  coal  re-en.--. 
The  possibilities  of  electric  drilling  are  now  coming 

to  the  front,  and  it  i-  in  tl xtension  of  the  u-e   of 

electricity  in  detail  that  the  future  reduction  in 
mining  cost-  are  to  be  looked  for. 

Electric    Winding.— While  there  i-  a  substantial 

saving  in  the  running  co-t-.  owing  to  the  low  cost  of 
fuel  available  at  collieries,  this  saving  i- at  present 
counterbalanced  by  the  interest  charges  due  to  high 

capital  cost  of  electric  winding  plant  :  inconsequence 
this  is  the  last  part  of  a  colliery  plant  tareceive 
attention  in  conversion  from  -team  to  electric  work- 
in";.  Where  the  hours  of  winding  are  long,  or  the 
cost  of  fuel  high,  a  substantial  saving  can  now  he 
made  by  adding  electric  winding,  the  whole  power 
required  being  obtained  from  a  single  power  house. 

Haulage.-  In  addition  to  the  lower  power  costs  the 
first  advantage  gained  with  electrically  driven  haul- 
age is  the  freedom  in  choice  of  position  and  speed;: 
and  second,  the  decreased  wear  and  tear  on  the  ropes 
and  road  through  the  steadier  drive. 

In  collieries  it  is  seldom  possible  to  consider  the 
u-e  of  electric  locomotives,  owing  to  the  difficulty  of 
spark  less  collection  of  current,  but  where  mines  are 
sufficiently  dry  and  L'radients  net  excessive,  a  con- 
siderable  gaiii   in   efficiency   and    maintenance  will 
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result  in  operating  by  electric  locomotives  in  p] 
main  and  tail  haolag 

Pumping.  The  comparatively  high  speed  at  which 
it  was  necessary  to  run  the  motors  in  order  to  keep 
down  the  capital  cost  was  a  disadvantage  in  the  first 
pumping  applications  when  three-throw  pumps  were 
driven  by  ropes  or  gearing,  but  the  combination  of 
theeleetrie  motor  with  the  high  lift  centiifugal  pump 
has  resulted  in  a  great  advance  on  previous  methods 
of  pumping. 

Tlie  nigh  speed  and  purely  rotary  motion  lias  much 
reduced  the  capital  cost  and  the  -par.-  occupied  com- 
pared with  any  previous  system."-  C.  Pratt 
Sparks  at  Engineering  Conference.  — Iron  and  Coal 
Tradt  ,  June'  28,  1907,  p.  2,288.     (A.  R.) 


Ankylostomiasis  in  Scotland.— "Mr.  Maclaren, 
Inspector  of  Mine-  for  the  East  of  Scotland  District, 
in  his  annual  report,  says : — *  Information  reached 
me  that  two  miners  from  the  south  of  Edinburgh  had 
been  treated  for  this  disease,  and  I  at  once  made 
investigation  and  found  that  it  was  the  case.  The 
facts  are  that  the  men  had  worked  in  the  gold  mines 
in  India— on.-  for  about  two  years,  and  one  for  fully 
a  year.  Both  came  hack  to  this  country  in  August, 
ill  and  suffering  from  the  disease  ;  the  one  least 
affected  started  in  a  mine  in  Edinburghshire,  and 
worked  from  the  25th  August  until  2nd  October, 
when  he  was  informed  by  tlie  manager  that  if  he  had 
the  disease  he  must  leave  the  mine,  which  he  did, 
ami  two  days  later  he  went  to  the  Edinburgh  Royal 
Infirmary,  where  he  was  treated.  After  the  medical 
■authorities  had  satisfied  themselves  that  he  was  no 
longer  affected  with  the  worm,  he  was  discharged 
■cured  on  the  27th  November.  The  other  man,  who 
did  not  start  in  any  mine,  was  admitted  to  the  in- 
firmary on  31st  August,  and  at  the  end  of  the  year 
was  not  cured,  hut  it  is  stated  he  is  recovering.  'The 
section  of  the  mine  where  the  man  worked  was  dry 
•and  had  a  moderate  temperature,  and  while  employed 
a- a  miner  he  was  cutting  a  'trouble,'  and  only' he 
and  his  drawer  worked  in  the  section.  He  stated 
that  only  on  one  occasion  had  he  discharged  fa-ces. 
and  it  was  covered  up  in  the  waste.  The  men  who 
came  in  contact  with  him  have  since  been  examined 
and  found  to  he  free  from  the  symptoms  of  the 
disease  and  in  satisfactory  health.'"— London  Mining 
Journal,  .June  15,  1907,  p.  807.     (J.  V.) 

Handling  ok  Dynamite.— "  At  a  meeting  of  the 

mine  inspectors  for  the  anthracite  region  of  Pennsyl- 
vania, held  recently  at  Hazleton,  the  following  letter 
on  the  subject  of  thawing,  handling,  and  general  use 
of  dynamite  was  drawn  up  :  — 

We  recommend,  as  a  body  of  mine  inspectors, 
having  in  view  the  preservation  of  life  and  property, 
that  the  manufacturers  of  high  explosives  mark 
plainly  upon  each  box,  and  stick,  the  percentage  of 
the  principal  ingredients  contained  therein,  so  that 
the  purchaser  can  see  the  <|uality  of  powder*  he  is 
using.  In  view  of  the  numerous  accidents  occurring 
throughout  the  anthracite  coal  lields,  due  in  a  great 
measure  to  the  fact  that  the  aser  of  the  explosive 
has  not  the  proper  knowledge  of  same,  the  lack  of 
which,  in  our  opinion,  falsely  impresses  him  with 
the  belief  that  he  is  handling,  or  using,  a  grade  of 
powder  having  20  per  cent,  nitro-glycerine,  when  he 
is  actually  using  a  40  per  cent,  powder,  the  in- 
different handling  of  which  tends  to  increase  the 
number  of  accidents. 

It  is  our  opinion  that  with  a  proper  knowledge  of 
the  grade  being  used,  there  will  be  less  recklessness. 

Anglice,  explosive.    [Ed.  Com.] 


We  also  recommend  that  the   strongest    cap  pro- 

curable  should  be  used  for  the  exploding  of  dynamite, 
and  that  date  of  manufacture  be  on  every  box  of 
dynamite.     We  further  recommend  that  the  caps  lie 

placed  in  the  box  with  tl pen  end   down,    to  avoid 

sparks  from  lamp  or  pipe  falling  into  the  cap  when 
box  is  opened,  and  these  should  not  be  kept  in  the 
same  building  Or  box  as  the  dynamite. 

The  thawing  of  dynamite  received  considerable 
consideration  by  us,  and  the  conclusion  which  we 
arrived  at  was,  a  simple,  safe,  and  practical  sedation 
to  the  question  would  be  difficult  to  obtain,  and  after 
a  lengthy  discussion  on  the  subject,  advise  that  the 
safest  method  of  thawing  dynamite  (especially  in  the 
mine)  was  by  the  use  of  warm  manure,  or  the 
thawing  kettle,  as  recommended  by  the  manu- 
facturers of  high  explosives,  being  two  water-tight 
kettles,  one  smaller  than  the  other,  the  cartridges  to 
be  placed  in  the  smaller  kettle,  and  the  space 
between  the  two  filled  with  hot  water  of  from  ISO  to 
14it  F.,  the  kettle  being  fitted  with  a  cover  to  retain 
the  heat.  Under  no  condition,  however,  should  the 
kettle  be  placed  over  the  tire  to  heat  the  water. 
When  more  heat  is  required,  empty  the  cold  and 
refill  with  warm  water. " — Mines  and  Minerals,  July, 
1907,  p   574.     (A.  McA.  J.) 


MISCELLANEOUS. 

Water  in  the  Earth. * — "  Recently  before  the 
Royal  Institution  Prof.  John  W.  Gregory  pre- 
sented a  view  of  the  condition  of  water  at  tempera- 
tures above  its  critical  point.  It  is  evidently  his 
opinion  that  the  elements  of  water  are  not  combined 
with  each  other  above  the  critical  temperature  of 
liquefaction,  for  he  says  :  —  'Water,  although  iiscon- 
stituents  may  come  from  vast  depths  within  the 
interior,  is  limited  to  a  depth  of  perhaps  only  six  or 
seven  times  the  depth  of  existing  mines.  The  lower 
limit  is  due  to  the  internal  heat  of  the  globe. 
Now,  water  cannot  exist  at  a  temperature  higher 
than  its  critical  point,  687°  F.  .  .  ."  Again,  '  At 
depths  below  about  37,000  ft.  the  temperature  would 
be  ahove  the  critical  point  of  water,  which  therefore 
could  not  exist  as  such.  lis  elements  would  be  given 
forth  as  separate  gases  from  the  slowly  cooling  mix- 
ture ;  the  gases  would  rise,  and  having  passed  into  a 
zone  with  a  temperature  below  the  critical  would 
combine  to  form  water.' 

The  Professor  has,  a  chemical  expert  says, 
confused  the  critical  temperature  of  liquefaction, 
358=  C.,t  with  the  tempeiature  of  dissociation  of 
water,  which  is  probably  about  2,500°  C.  The 
only  change  which  water  undergoes  at  its  critical 
temperature  is  the  loss  of  its  surface  where  it  is 
in  contact  with  a  gas  or  vapour,  no  matter 
how  great  the  pressure  may  be.  If  the  view  set 
forth  in  the  quoted  extract  were  true,  the  maximum 
temperature  to  be  obtained  by  the  combustion  of 
hydrogen  and  oxygen  would  be  6S7  P.,  which  is  near 
the  boiling  point  of  mercury. " — Science  and  Art  of 
Mining,  July  ii7,  1907,  p.  591.     (T.  L.  C.) 


A  New  High-Power  <;.\s  Lamp.— "The  great 
progress  in  artificial  illumination  during  the  last 
decade  has  been  accompanied  not  only  by  superior 
efficiency  but  also  by  increased  intensity  of  light. 
Since  the  introduction  of  the  electric  arc  lamp  into 
the  sphere  of  lighting  vigorous  efforts  have  been  made 
to  augment  the  illumination  obtainable  from  oil  and 
gas  in  order  to  approach  as  nearly  as  possible  to  the 
intensity  of  the  electric  arc  light. 

*  See  this  Journal  vol.  vii.,  Nov.  1906,  p.  153. 

t  These  temperatures  are  somewhat  inconsistent.   [Ed.  Com.] 
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High  illuminating  power  can,  however,  only  be 
produced  when  the  body  emitting  the  light  is  raised 
id  ,i   very  elevated    temperature.      In    general    the 

tendency    of  i lern  efforts  lias  been  to  achieve  this 

object  by  the  use  of  intensified  gas  as  well  as   bj 
enlarged  mantle  Burface. 

Whilst  the  well-known  Welshach  burner,  in  con- 
junction with  the  best  mantles,  gives  a  lighl  of  about 
inn  t..  120  Hefner  candles,  and  as  regards  efficiency 
i-  about  as  aheap  again  as  1 1 1  *  -  newesl  one  watt 
metallic  filament  lamps,  a  far  greater  lighting  effect 
can  be  produced  when  the  gas  is  ignited  nnder  high 
pressure  in  special  burners.  The  efficiency  then 
amounts  lo  1  Hefner  candle  for  about  -75  to  "8  litre 
of  gas  per  hour,  and  greal  light  centres  of  above  I ,0(  0 
candle-power  can  be  obtained,  such  as  are  worthy  to 
be  compared  with  electric  arc  lights.  In  recent 
years  a  number  of  more  or  less  ingenious  conl  rh  ai  ces 
nave  been  invented  based  on  the  compression  system. 
These  usually  work  up  to  a  pressure  of  100  nun.  of 
mercury,  whilst  formerly  every  endeavour  was  made 
to  keep  the  pressure  much  lower  than  tlii-.  In  order 
to  produce  the  required  pressure  special  arrangements 
were  necessary,  ami  a  number  of  drawbacks  have 
prevented  this  system  from  coming  into  general  use. 
Quite  recently,  however,  a  new  high-power  lamp 
lias  been  invented  which,  when  connected  to  an 
ordinary  gas  installation,  produces  the  increased 
pressure  automatically.  Lucas,  the  inventor  of  this 
Lamp,  has  previously  rendered  great  services  in  the 
Bphere  of  lighting,  and  he  lias  now  succeeded  in  con- 
structing a  lamp  of  considerably  greater  illuminating 
power  than  those  previously  introduced.  It  is  a  well- 
known  fact  that  the  illuminating  properties  of  the 
incandescent  burner  largely  depend  upon  the  propor- 
tion and  the  uniformity  of  the  mixture  of  gas  and  air. 
The  ordinary  Bunsen  burner  does  not  comply  with 
these  conditions,  since  with  normal  gas  pressure,  the 
Same  is  only  furnished  with  about  half  the  quantity 
of  air  necessary  for  complete  combustion.  This 
proportion  should  be  one  part  of  gas  i<>  2*8  parts  of 
air.  and  therefore  the  flame,  in  order  to  obtain  the 
requisite  amount  of  air  to  complete  the  combustion, 
most  draw  supplies  from  tin*  atmosphere  in  the 
immediate  neighbourhood  of  the  burner.  In  the 
Welsbach  light  this  lateral  absorption  of  air  takes 
place  all  round  the  mantle,  and  is  associated  with  a 
definite  lowering  of  temperature,  so  that  th<  _ 
consumed  in  the  burner  does  not  produce  the  same 
heating  effect  which  can  be  obtained  with  a  more 
perfect  mixture  of  gas  and  air  in  the  burner  itself. 

In  1895-6  Denayrouze  endeavoured  to  produce  an 
improvement  in  these  respect-  by  arranging  in  the 
mixing  tube  of  the  burner  a  small  fan  driven  by  an 
electric  motor,  and  in  this  way  he  was  able  to  produce 
a  much  more  intense  light  centre.  These  high-power 
burners  have  been  introduced  in  France  to  a  some- 
what large  extent,  but  they  are  only. intended  for 
medium  light  centres  of  several  hundred  candles. 
Whilst  the  Denayrouze  burner  must  derive  the 
current  necessary  for  driving  the  small  motor  from  a 
special  source  of  electricity,  Lucas  in  his  new  high- 
power  lamp  has  removed  this  drawback  by  arranging 
in  tlie  upper  part  of  the  lamp  a  thermopile,  which  is 
actuated  by  the  heat  contained  in  the  spent  gases. 
The  current  necessary  for  driving  the  motor  in  the 
lower  part  of  the  lamp  i-  thus  generated  by  the  lamp 
it-elf  in  burning. 

In  construction  the  new  lamp  is  exceedingly  simple. 
A  thin  tube  suspended  from  the  main  pipe  serves  to 
feed  the  gas  into  two  mixing  tubes,  and  between 
•these  lies  the  armature  of  a  -mall  electric  motor. 
In  order  as  much  as  possible  to  avoid  friction  the 


vertical   shaft   of  tin-  armature  inn-  on  ,i  point   in 
a  brags  tube  filled  with  oil.      \  fan  fixed  on  the 
-haft  draw  -  in  air  from  Kelow  .  and  forces  t  In-  i nt  imate 
mixture  of  gas  and  air  through  two  lateral  conduct 
ing   tubes   into   a   -mall   chamhei    from    which    the 
mixture  passes  to  the  burner  orifice  itself.     The  hoi 

i:i->-  rising  from  the  flame  meet   >l 'tions  ol  a 

thermopile,  arranged  in  the  upper  pai  tot  the  lamp. 
This  Bonrce  of  electricity  supplies  the  current  for  driv- 
ing the  -mall  motor,  and  t In-  wires  terminate  in  two 
minute  brushes  of  silver  win- on  the  commutator  "t 
the  motor. 

Thermopiles  have  1 n  known  for  a  long  time,    in 

the  present  case  a  special  form  of  construction  was 
necessary  which  should  he  above  all  thin--  durable. 
Lucas  made  n-e  of  t  wo  metallic  a  Nov-,  one  consisting 
of  copper  and  aluminium,  the  other  composed  of 
copper  and  nickel.  These  alio)  -.  w  Inch  an-  exl  remely 
heat  resisting,  are  employed  in  the  form  of  metal 

-trip-,  which  are  soldered  hard  at  t  he  healed  end.  and 
-oft  at  the  eool  end.      The  thermopile   i-  arranged    in 

the  form  of  a  disc,  and  i-  capable  of  being  easily 
replaced.  Equally  ingenious  are  the  -mall  motor 
and   fan,  so  that  these  parts  ale  not  likely  to  gel  out 

of  order,  even  after  long  usage. 

<  >n  starting  the  lamp  it  I. urns  at  first  under  normal 
gas  pressure  with  a  flame  of  little  illuminating  power. 
Presently  the  hoi  -a-es  in  the  chimney  heat  up  the 
inner  junctions  of  the  thermopile,  and  generate  tin; 
current. -o  that  the  motor  soon  begins  to  drive  the 
fan  at  a  high  speed.  After  half  a  minute  the  fan 
already  rotate-  at  a  speed  of  2,000  revolutions  per 
minute  and  the  lamp  emit-  a  light  of  from  I. ion  to 
1,200  Hefner  candles,  consuming  about  900  litres  of 
gas  per  hour. 

Prof.  Wedding  has  subjected  this  new  high-power 
lamp  to  a  searching  examination  and  ha-  found  that 
it  gives  far  better  results  than  the  existing  pressure 
gas  lamps.  It  possesses  the  great  advantage  that  it 
is  independent  of  any  machine,  and  can  he  attached 
to  any  ordinary  gas  installation  and  set  into  action 
at  once. 

In  the  tests  of  the  lamp  it  ha-  been  found  that  after 
1,460  hour-'  use  it  -till  continue-  to  work  efficiently( 
and  the  oiling  only  requires  to  he  renewed  after  5< n » 
to  600  hours'  burning.  The  incandescent  mantle 
la-ted  7"  hour-,  which  i-  about  the  same  as  in  the 
well-known  compressed  gas  lamp-.  The  mantle 
holder  last-  o< m »  hours.  The  manipulation  of  the 
lamp  i-  simple. 

The  Lucas  lamp  must  be  regarded  a-  an  important 
-tep  in  advance  in  the  Bphere  of  high-power  gas  light- 
ing. It  affords  a  simple  solution  of  a  problem  which 
has  been  under  investigation  for  a  number  of  years. 
It-  utility  in  practice  has  been  put  to  the  requisite 
proof  by  a  year  of  uninterrupted  observatio: 
that  it  may'  now  be  said  to  be  ready  for  general 
introduction.'1  -Dr.  C.  Richard  Bohm.  Times 
Engineering  Supplement,  June  12,  1907.      ■'.  A.  W.j 


Decomposition  of  Cement  by  ska  Water. — 
•■  M.  H.  le  Chatelier  state-  that  all  hydraulic  binding 
agents,  without  exception,  are  capable  of  bein« 

composed  by  sea  water,  but  that  the  rate  of  this 
action  varies  within  wide  limits.  It  becomes 
relatively  slow  when  alumina  is  present  only  in 
-mall  proportions.  The  addition  of  puzzuoiana, 
especially  of  calcined  clay  and  of  buss  of  _ 
quality,  endows  all  hydraulic  cements  with  con- 
siderably increased  powers  of  resistance  to  the 
action  of  -ea  water.  The  most  essential  condition  to 
render  cement- immune  from  decomposition  in  the 
sea  is  to  reduce  to  the  utmost  the  volume   of  water 
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employed  in  ganging  the  cement,  and  it  is  here  that 

the  effect  of  puzi  mite   independent   <>t"  it> 

chemical    action,    becomes    of   value.'' — Tint'       En- 

•      Supplement,     .1  uly     31,     1907,    p.     -44. 

.1.  A.   W.) 


Reviews  and  New  Books. 


Y  We  shall  be  pleased  t>>  /••  view  any  Scientific  <>,•  Tech- 
nical Work  sent  t<>  us  for  that  purpose.) 


Practical  Coal  Mining.  — Divisional  Volume  II. — 

By  Prof.  W.  s.  Boulton,  lis,-..  ]■  <;.s.  iu  6*, 
vi.  -  1ST  pp.  Price  5s.  (id.  net.  (London  :  The 
<  rresham  Publishing  ( 

'•  The  complete  work  i-  to  embrace  six  volumes 
and  is  to  be  tli'-  combined  work  of  several  writers. 
The  volume  under  review  i-  the  product  of  three  of 
then).  Prof.  Louis  contributing. the  larger  share  in  a 
well-written  article  on  shaft  sinking  which  was  begun 
in  Volume  I.  He  considers  his  subject  under  two 
head — ordinary  methods  and  special  methods  of 
-haft  sinking.  And  if  the  matter  strikes  one  as 
rather  the  outcome  of  a  study  of  the  literature  of  the 
subject  than  of  direct  practical  experience,  the 
j,r. ,  jesses  are  bo  complete  and  well  described  as  largely 
to  compensate  for  this  deficiency,  and  examples 
culled  from  the  pages  of  the  journal  Gliickauf,  of 
Keimer".-  work,  and  of  the  transactions  of  the  Institu- 
tion of  Mining  Engineers,  and  elsewhere,  are  put 
before  the  reader  in  a  concise  and  profitable  form. 

Mr.  Bulman's  contribution,  under  section  v.,  on 
*  Breaking  <  Ground,'  furnishes  some  useful  information 
of  a  thoroughly  practical  nature  relative  to  the  cost 
of  driving  stone  drifts,  a  very  welcome  departure 
which  might  be  followed  with  advantage  in  other 
works  on  miuing.  On  coal-cutting  by  machinery 
few  people  ale  better  qualified  to  write  than  Mr. 
Bulman,  a-  all  who  have  perused  the  reports  of  the 
Coal-Cutting  Committee  of  the  North  of  England 
Institute  of  Mining  Engineer-  must  acknowledge.  It 
was  therefore  to  be  expected  that  this  subject  would 
be,  as  it  i-.  adequately  treated.  An  oversight,  how- 
ever, is  the  complete  omission,  both  from  this  and 
the  preceding  sections,  of  any  account  of  power-driven 

•drills,  though  hand-drilling  occupies  four  pages  and 
i-  illustrated  by  six  figures  in  the  text  and  one  plate. 
No  work  on  mining  can  be  considered  complete  that 
does  not  devote  some  space  to  power-driven  rock 
drills,  ami  the  proper  place  for  their  treatment  would 
have  been  under  '  Shaft  Sinking ;  or  '  Breaking 
( (round. ' 

'Method-  of  Working  and  Timbering,' which,  after 
all,  makes  up  the  greater  partof  mining,  occupy  but  54 
pages.  The  writer.  Prof.  Roberton,  is  in  error  in  his 
supposition  (p.  -J9(ji  that  the  cleavage  of  coal  is  more 
pronounced  in  the  hard  steam  coals  of  the  North  of 
England  than  elsewhere.  As  a  matter  of  fact,  it  is 
just  as  marked  in  the  softer  house  coal  seams  of 
Durham,  and  much  more  so  in  the  steam  coals  of 
South  Wales.  Nor  i-  be  correct  in  his  statement 
that  the  method  known  as  Longwall  is  '  the  outcome 

■of  the  exhaustion  of  the  thi'ker  >eaius  of  coal  in  the 
North  of  England,  which  necessitated  some  practical 
ways  being  found  of  working  the  thinner  seams  with 
profit'  (p.  226).  Longwall  working  was  practised  in 
the  Midlands  and  in  South  Wale-  long  before  it  was 
introduced  into  the  North  of  England,  being  originally 
known  as  the  '  Shropshire'  method  of  working.     The 


volume  is  profusely  illustrated,  and  many  of  the 
figures  will  be  recognised  as  old  friends.  Those  in 
the  section  on  sinking  are  of  most  value.  The  type 
ami  'get  up' of  the  book  are  all  that  could  be  desired, 
and  the  comprehensive  nature  of  the  work  renders  it 
a  valuable  addition  to  the  mining  library.''  Times 
Engineering  Supplement,  July  24,  1907.      (J.  A.  W.) 

Solubilities  ok  Inorganic  and  Organic    Sub- 
stances.     A    handbook  of    the    most  reliable 
quantitative  solubility  determinations.     He-cal- 
culated and   compiled    by    A.THERTON    Skidkll. 
12s.  6d.     (London  :   Crosby  Lockwood  &  Son.) 
"The  system  adopted  by  the  author — of  publishing 
only  those  results  which  he  judged  to  be  best — is  one 
to    be   highly  commended,  since  a   perusal  of  a  mere 
collection  of  the  immense  mass  of  recorded  observa- 
tions, often  carelessly  made  and  published  without 
proper    confirmation,    commonly    misleads    the    in- 
experienced searcher.     The  investigator  must,  how- 
ever, keep  both  Storer  and  Comey  in  his  library  as  a. 
further  check,  or  as  a  vehicle  for  further  search  into 
any  special  question  as  to  solubilities,  and  particularly 
for  supplementing  Seidell's  work,  which  is  avowedly 
less  full  than  either  of  the  earlier  works,  and  is,  we 
take    it,    intended    mainly    for   the  busy  man,    and 
covers  only  such  solubilities  as  the  average  man   is 
likely  to  require. 

Salts  of  the  rare  elements  are  in  many  cases 
ignored,  and  in  others  treated  very  unceremoniously, 
but  here  again  we  are  in  general,  though  not  full 
agreement  with  the  author.  To  treat  all  equally 
would  have  meant  an  extremely  bulky  volume,  heavy 
expense,  and,  more  serious  still,  long  delay,  but  we 
hope  that  Dr.  Seidell  may  be  able  to  amplify  his 
work  and  include  in  his  next  edition  much  that  it  is 
at  present  ignored. 

Such  -alts  as  uranium  acetate,  ammonium  molyb- 
date,  and  many  others  might  well  have  been  included, 
and  one  must  always  remember  that  many  rare 
elements  whiidi  werei|uite  recently  of  academicinterest 
only  are  to-day  employed  commercially,  and  are  daily 
increasing  in  importance. 

As  a  rule,  it  is  better  to  refer  to  the  original  papers 
on  questions  of  solubilities,  etc.,  whenever  possible, 
but  when  this  is  not  essential  the  work  of  Dr.  Seidell 
should  save  an  immense  amount  of  trouble.  The 
method  of  selection  adopted,  as  outlined  in  the 
preface,  appears  to  be  the  best  possible  one,  taking  it 
for  granted  that  typographical  errors  and  mistakes  in 
calculations  have  been  elimated  as  far  as  is  humanly 
possible." — London  Mining  Journal,  Aug.  3,  1907, 
p.  152.     (A.  K.) 

Afteb  Earthquake  and  Fire.  Large  8vo.  194 
pp.  San  Francisco  :  Mining  and  Scientific 
Press,  1906. 

This  is  a  reprint  of  the  articles  which  appeared  in 
the  Mining  and  Scientific  Press,  immediately  after 
the  earthquake  and  lire  at  San  Francisco,  April  18, 
l!iii(i,  ami  forms  a  record  of  extreme  interest. 

Three  days  after  the  catastrophe,  the  weekly  issue 
appeared  in  the  form  of  a  single  sheet,  announcing 
the  destruction  of  the  whole  of  the  plant,  manuscript, 
library,  etc.,  of  the  paper,  and  asking  in  dignified 
language,  well  worthy  of  being  read  and  considered, 
for  the  continued  support  and  goodwill  of  subscribers. 

At  the  same  time,  the  essentially  American  business 
instinct  is  well  in  evidence  ;  the  business  manager 
announcing  that  a  copy  of  the  mailing  list  had  been 
saved,  that  new  offices  had  already  been  secured  in 
Berkeley,  and  arrangements  made  for  future 
printing,  and  that  the  next    issue  would   afford    the 
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best  medium  for  advertising  verj  necessarj   changes 
of  address. 

The  articles,  numbering  nearly  forty  in   all,   ilt-.-i  I 
•chiefly  with  the  earthquake  and  subsequent    contla 
gratinn,    both    receiving  consideration   from   many 
points  of  view. 

Possible  causes  are  dealt  with  fully,  as  also  are  the 
lessons  to  be  learned  and  applied  in  future;  one  ol 
those  being  the  prevention,  as  far  a9  possible,  of  i  lie 
n>c  of  dynamite  by  amateurs  in  preventing  the 
spread  of  conflagrations. 

The  opinion  is  also  expressed  that  if  only  the 
houses  had  been  built  on  sound  foundations,  by 
lionest  workmanship  and  of  good  design,  the  damage 
Buffered  from  the  earthquake  would  nave  been  but 
slight,  except,  perhaps,  on  made  or  soft  ground, 
buildings  on  which  always  suffered  the  greatest 
damage. 

Most'of  the  damage  was  caused  by  fire,  rendered 
possibleby  the  centralisation,  and.  subsequent  to 
tlic  earthquake,  consequent  complete  dislocation  oi 
the  water  supply. 

The  miscellaneous  articles  are  all  of  interest  to 
mining  and  metallurgical  men  ;  one  notices  another 
characteristically  American  statement — an  address 
to  American  mining  students — to  the  effect  than  an 
English  engineer  at  a  new  mine  always  sees  first  to 
the  building  of  a  nice  house  to  live  in,  and  after  that 
to  the  development  <>f  the  mine. 

The  book  is  copiously  and  well  illustrated,  and 
generally  excellently  tinned  out.     (G.  H.  S.) 


'The  Principles  ok  Copper  Smelting.  By 
Edward  Dyer  Peters.  Large  Svo.  612  pp. : 
New  York  and  London,  lu<>7. 

This  important  volume,  as  stated  by  the  author, 
deals  with  the  "reasons  why,"  instead  of  the 
••  means  how  "  in  copper  smelting,  and  hence  i-  a 
welcome  and  very  valuable  adjunct  to  the  same 
author's  work  on  "  Modern  Copper  Smelting." 

The  subject  is  dealt  with  in  great  detail  ;  the 
author  has  taken  considerable  trouble  to  elucidate 
fully  every  point  dealt  with,  by  the  consideration  of 
various  cases  which  may  present  themselves  to  the 
smelter,  and  also  by  the  plentiful  use  of  numerical 
examples,  and  has  not  stopped  short  of  repetition 
.  and  re-repetition,  when  by  so  doing  the  facts  could 
be  impressed  upon  his  readers. 

Furthermore,  the  student  Ls  never  allowed  to  lose 
Bight  of  the  practical  aspect  of  theoretical  considera- 
tions, and  is  constantly  reminded  throughout  the 
book  that  the  main  aim  of  the  smelter  is  to  earn 
dividends. 

Though  primarily  intended  for  students  who  may 
be  supposed  to  be  well  grounded  in  chemistry,  Prof. 
Peters  has,  in  order  that  the  book  might  be  readily 
intelligible  to  others  possessing  comparatively  slight 
knowledge  of  the  subject,  written  in  such  a  manner 
that  this  end  is  attained,  yet  there  can  be  but  few, 
even  in  the  highest  branches  of  the  profession,  who 
■could  peruse  it  without  gaining  some  advantage. 

There  is,  in  all  probability,  no  other  metal  in  the 
smelting  of  which  progress  has  been  morerapid  than 
with  copper.  One  reads  here  of  blast  furnaces  now 
in  operation,  87  ft.  long  by  56  in.,  smelting  3,000 
tons  of  charge  per  day.  in  place  of  those  of  only  two 
or  three  years  hack  of  15  ft.  by  56  in.  with  a  smelting 
capacity  of  400  tons  per  day. 

Space  forbids  an  extended  notice   of  the   contents, 

as  no  branch  of  this  large  subject  is  neglected  ;   but 

special    mention    must    be    made   of -the    section   on 

'•  Fyrite  Smelting,"  largely  written  by  Mr.    Robert 

rSticht,    of   Mount   Lyell.  "  In    this   the    phenomena 


obsei  ved  are  correlated  ami  explained,  and  know  ledge 
of  i  he  Bubject  brought  up  to  date. 

Other  sections  on  "Chemintrj  •>!  Smelting," 
"  Roasting, "    "Slag*,"    "Furnace    Building,      and 

"Thermo-Chemistry,"  cannot  fail  to  I i   value  to 

anj  concerned  in  other  branches  oi  metallurgy  than 
copper  smelt  ing.     (< ..  II    8 

Tin  I  Deposits  of  the  World.  Bj  Sydnei  Fawn& 
2nd  Edition.  8vo.  No.  12.  304  pp.  Mining 
■  lour, ml,  London,  H">7. 

All  that  was  said  of  the  first   edition  ol   this   book 
(Bee  thin  Journal,  vol.  \i.,  p.  182)  hold     good   •■ 
second,  hut  it-  value  is  enhanced  by  the  inclusion  of 
a  clearly  written  chapter  on  tin  smelting,    in    which 
t  here  seems  to  ha\  e  been  no  impoi  i  an  i  change  during 

the  last  decade. 

The  hook  now  contains,  tlierefore,  a  complete 
account  of  tha  occurrence,  mining,  assaying,  ami 
metallurgy  of  tin  ores,  and  brings  togethei  in  reason- 
able compass  all  that  isofany  practical  importance 
in  connection  with  these  subjects.     (G.  II.  8 


Report  on  the  Experiments  hade  \i  Saulte 
Ste.  Marie,  Ontario,  under  Government 
Auspices,  i\  the  Smelting  oi  <  inadian 
[ron  Ores  by  the  Electro-Therms  Pro- 
cess.* By  Eugene  Haanel.  Ito.  140  pp. 
and  nu rous  plates.    Ottawa,  ] '. »< »7. 

The  experiments  were  undertaken  to  determine 
t  be  follow  ing  points  : — 

1.  Can  magnetite,  which  is  our  chief  ore,  and 
which  is  to  some  extent  a  conductor  ol  electricity,  be 
successfully  and  economically  smelted  by  the  electro- 
thermic  process 

2.  Can  iron  ores  with  comparatively  high  sulphur 
content,  but  not  containing  manganese,  be  made  into 
pig-iron  of  marketable  composition  ? 

3.  The  experiments  made  with  charcoal  as  a  re- 
ducing agent  having  failed,  could  the  process  be  so 
modified  that  charcoal  could  he  substituted  for  coke? 

These  points  were  of  Buch  importance  to  those 
Canadian  provinces  which  possessed  the  ore  in 
abundance,  but  had  no  suitable  coal  for  coking,  that 
the  Government  set  aside  $15,000  for  the  purpose  of 
carrying  out  these  invest  igat  ions. 

The  book  gives  an  elaborate  account  of  the  experi- 
ments undertaken,  with  drawings  and  photos  of  plant 
employed,  ami  complete  statements  of  materials 
employed  and  results  obtained. 

Ultimately  the  above  queries  appear  to  be 
answered  in  the  affirmative,  and  at  the  present  time 
a  3,000  h.p.  plant  is  in  course  of  erection. 

What  this  means  to  Canada,  and  to  other 
countries  where  similar  conditions  obtain  need-  no 
emphasis,  and  doubtless  in  the  not  very  distant 
future  will  have  a  very  direct  bearing  on  the  problem 
of  iron  and  steel  production  and  utilisation  of  the 
Victoria  Falls  power  in  t hi-  sub-continent,  more  par- 
ticularly as  titaniferous  ores  are  shown  to  be 
utilisable  by  the  process  :  consequently  these  experi- 
mental results  are  of  great  importance. 

Probable  costs,  under  Canadian  conditions,  are 
fully  worked  out,  and  an  admirable  appendix  ei\ ,-  & 
very  useful  account  of  the  latest  developments  and 
inventions  for  the  electrical  preparation  of  iron  and 
steel,  also  lavishly  illustrated  by  folding  plate-,  the 
information  given  being  probably  unobtainable  else- 
where without  much  laborious  searching.    (G.  H.  S.) 

'  sec  this  Journal,  vol.  vii..  Aug.,  1906,  p.  55. 
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Selected  Transvaal  Patent  Applications. 


Relating  to  Chemistry,  Metallurgy  and 
Mining. 


Compile-]  by  C.  H.  M.  Kisch,   F.M.Chart.Tnst.P.A. 
London),  Johannesburg  (Member). 


/.'. — In  this  list  (P)  means  provisional  specif  ca- 
t  i  ipleti    specification.      The   number 

is  thai  of  the  specification,  the  name  that  of  the 
appl  X  the  date  that  oj  filing.) 


P.  359/07.  J.  H.  Hnghes.  An  improved  safety 
catch  for  cages,  skip-,  lifts  or  the  like.     -21. s. 117. 

P.)  360/07.  J.  Snodgrass.  Improvements  in  the 
manafactnre  of  cyanides  and  apparatus  therefor. 
21.8.07. 

1'.  1  361/07.  J.  Snodgrass.  Improvements  in  the 
manufacture  of  cyanides  ;ui<l  apparatus  therefor. 
21.8.07. 

I'  362/07.  W.  Punt.  An  improved  device 
applicable  to  cold  lead  joints  for  cast    iron  pipes. 

-  "7. 

364  117.  .1.  S.  Allison.  Improved  jockey  or 
clutch  and  attachment  to  baulage  truck.     23.8.07. 

1  365/07.  H.  Zerning.  Improvements  in  the 
manufacture  of  filaments  for  incandescent  electric 
lamps.    23.8.07. 

366/07.  Ozonair,  Ltd.  (1),  F.  Rogerson  (2). 
Improvements  in  the  art  of  brewing  beer  and  other 
liquors.     23.8.67. 

(P.»  367  "7.  C.  E.  Thompson  (1),  H.  H.  Johnson 
(2  .     Improvements  in  safety   brake  gear  for  mine 

_    5,  skips  and  the  like.     24.8.07. 

I'.  368/07.  O.  F.  W.  Retzlaff(l),  J.  V.  Lind- 
horst  (2),  M.  Kindinger  (3).  Improvements  in  sash 
windows.     24.8.07. 

(P.)  370/07.  A.  E.  Davis.  Improvements  in  ami 
relating  to  the  dumping  of  tailings  and  in  the 
apparatus  therefor.     •_'4.s.(i7. 

'  [P.  37J  "7.  F.  Beard  1  .A.  T.  Harris  (2).  Im- 
provements  in  the  automatic  feed  of  ores  for  crushing. 
26.8.07. 

P.  372/07.  R.  ,;-  Guyon.  Improvements  in 
cycle  locks.     29.8.07. 

373/07.  K.  B.  Qninan.  Improved  method 
of  an  apparatus  for  drying  gun  cotton,  nitro-cellulose 
and  similar  bodies.     29.8.07. 

1  .'.7107.      J.    Richmond.      Improvement-    in 

spades,  shovels,  forks  and  the  like.     30.8.07. 

I'.  375/07.  W.  C.  Stephens.  Improvements 
relating  to  rock  drilling  machines  and  to  drills  there- 
for.    31.8.07. 

(P.)  376/07.  J.  Jickell.  Safety  brake  for  cages 
or  skips  when  being  raised  or  lowered  in  shaft.-. 
3.9.o7. 

P.  '■'•',  07.  A.  W.  Fern-.  Concentrating  and 
alluvial  washing  machine.     4.9.07. 

P.  378/07.  K.  V.  Driscoll.  Improvements  in 
safety  catch  mechanism  for  mine  -kip-  and  the  like. 
4.9.07. 

I  380/07.  P.  E.  Cumberland.  An  improved 
method  of  preventing  the  corrosion  and  decomposit  ion 
of  metals  immersed  in  or  in  contact  with  water  or 
other  liquids  due  to  electro-chemical  action.     5.9.07. 

(C.)  381  07.  T.  W.  Capen.  Improvements  in 
shaft  suspension  especially  applicable  to  gyrating 
crushers.     5.0.07. 

1  382/07.  G.  Westinghouse.  Improvements 
in  or  relating  to  yielding  resistance  devices.     0.9.07. 


(P.)  383/07.  Aetra  Self-Heating  Food  Co.  (1), 
P.  Friedman  (2),  A.  II.  <  tarlisle  (3).  Improvement-  in 
beating  can-.     6.9.07. 

C  384/07.  i ).  m.  Torell.  Improvements  in 
rock  drilling  machines.     6.9.07. 

(P.)  :>s.">  07.  J.  Bueb.  Improvements  in  the 
manufacture  and  production  of  cyanides  in  a  condi- 
tion til  for  transport  and  storing,     6.9.07. 

(C.)  386/07.  C.  I>.  Burnette.  Linings  for 
tubular  grinding  mills.     6.9.07. 

(C.)      387/07.       B.    Soli-.       Improvements   in    and 

mean-  or  apparatus  for   treating  -li s  and  other 

substances  with  air  and  other  fluids.     6.9.07. 

i  388/07.  1>.  B.  Morison.  Improvements  in 
or  relating  to  -team  condensing  plant.     6.9.07. 

Pi  389/07.  J.  Sachs.  A  new  ami  improved 
chemical  preparation  for  sweetening  puiposes  and 
mode  of  manufacturing  the  same.     6.9.07. 


Changes  of  Addresses. 


Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  r/uaranlec  the  dclirery  of 
Journals  or  Notices.  The  Secretary  should  be  at  once 
notified  of  non-receipt  of  Journals  and  Notices. 


Banks,    E.    Gripper,   to   Waihi   G.  M.  Co.,  Ltd., 

Auckland.  New  Zealand. 
Beatty,  J.  W.  S.,  l/o  Johannesburg  ;  French  Band 

G.  M.  Co.,  Ltd.,  P.  O.  Box  30,  Luipaardsvlei 
Bell,  H.  I).,  l/o  Cape  Colony:    York  G.  M.  Syndi- 
cate, Ltd.,  P.  O.  Box  o-t,  Krugersdorp. 
BOER,  E.  C,  l/o  Sabiwa  Mine:    Maluti  Keef,  near 

Colleen  Bawn.  Gwanda,  Rhodesia 
Bristol,    F.    A.,  l/o  Germiston  ;   P.    O.    Box   1167, 

Johannesburg. 
Brown,  <;.  I).,  /  0  Johannesburg  ;  23,  Queen  Street, 

Horncastle,  Lines. 
CHRLSTOPHERSON,  E.  H.,  l/o  Germiston;  New  Goch 

<;.  M.,  Ltd.,   P.  0.  Box  540,  Johannesburg. 
EVANS,   W.   BoWEN,  /  0  London  ;  Victorian  Cornish 

Gold  Mines,  Ltd.,  Daylesford,  Australia. 
Hamilton.  E.  M.,  to  c  0  Messrs.   Charles  Butter-, 

Ltd.,  818,   Merchants'  Exchange  Building,  San 

Francisco,  Cal.,  U.S.A. 
Hamilton',  J.  L.,  l/o  Randfontein;  LanglaagteDeep, 

Ltd.,  P.  O.  Box  5,  Fordsburg. 
JOHNSTON,  JAMES,  l/o  London;  c/o  Messrs.   Charles 

Butters  &  Co.,  1)">.  Broadway,New  York.C.S.A. 
Krige,   W.  A.,  l/o  Germiston;   P.  O.   Rietfontein 

Mines,  Transvaal. 
LUCRE,   P.   K.,  l/o  London:   la,  Calle  Zaragoza  18, 

Saltillo,  <  !oah,  Mexico. 
Marriott,  F.  A.,  l/o  Kalgoorlie;  Lancefield  c.  M. 

Co.,  Laverton,  W.  Australia. 
MURDOCH,    R,    to    Colleen    Bawn    Mine,    Gwanda, 

Rhodesia. 
NORMAND,    J.    X..    l/o    Scotland:    Surprise    G.    M. 

Co.,  Ltd.,  Suprise  Siding,  Gwelo,  Rhodesia. 
Stokes,  Ralph,  to  34,  Priory  Road,  West  Hamp- 

stead,  London.  N.W. 
THOMAS,  JOHN,  l/o  Knights;    New  West  Bonanza 

G.  M.  Co.,  Ltd.,  P.  0.  Box  137,  Klerksdorp. 
Tillard,  M.   O.,  l/o  Langlaagte;   Jumpers  Deep, 

Ltd..  P.  I ».  Box  I,  Cleveland. 
I  1  1. 1. is.  W.  W.,  l/o  Rhodesia;  Leatherhead  Court, 

Surrey,  England. 
Wertheim,   C.  J.    M.,    l/o    Batavia;    Hilversum, 

Holland. 
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Proceeding's 

Ordinary   General  Meeting-, 
October    19,    1907. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Chamber  of  Mines,  on  Saturday, 
October  19th,  Prof.  J.  Yates  (President),  in  the 
chair.      There  were  also  present  : — 

15  Members:  Dr.  J.  Moir,  Messrs.  .1. 
Littlejohn,  F.  F.  Alexander,  R.  <!.  Bevington, 
W.  It.  Dowling,  A.  Heymann,  A.  McA.  Johnston, 
A.  Richardson,  G.  O.  Smart,  Prof.  (J.  IF  Stanley, 
A.  Whitby,  11  A.  White,  Prof.  J.  A.  Wilkinson, 
J.  R.  Williams,  S.  H.  Pearce,  S.  Beaton,  E.  IF 
Croghan,  M.  Ford,  J.  C  Greer.  Jr.,  IF  R.  Grix, 
W.  H.  Jollyman,  J.  A.  Jones,  M.  Knight,  G.  A. 
Lawson,  R.  Lindsay,  W.  P.  ( ).  Macqueen,  D. 
McKerrell,  P.  T.  Morrisby,  T.  T.  Nichol,  C.  F. 
Parry,  J.  F.  Pvles,  E.  T.  Rand,  C.  E.  Rusden,  S. 
Shlom,  T.  W.  Simmons,  W.  PP  Smith,  J.  J.  R. 
Smythe,  A.  L.  Spoor,  H.  Taylor,  W.  Taylor, 
J.  P.  Ward.  H.  Warren,  F.  W.  Watson  and  -I.  I  >. 
Welch. 

10  Associates:  Messrs.  A.  Avent,  EL  '■. 
Brickwell,  J.  W.  Carter,  J.  Chilton,  P.  W. 
Leng,  P.  K.  Maxwell,  R.  W.  Maxwell,  C.  G.  J. 
Moore,  E.  M.  Weston  and  L.  J.  Wilmoth. 

10  Visitors  and  Fred.  Rowland,  Secretary. 

The  minutes  of  the  previous  monthly  meeting, 
as  published  in  the  Journal,  were  confirmed. 

NEW    MEMBERS. 

Messrs.    Croghan    and    Jollyman  were  elected 

scrutineers,  and  after  their  scrutiny  of  the  ballot 
papers,    the    President    announced    that    all    the 
candidates  for  membership  had  been  duly  el> 
as  follows  : — 

Angus,  William  Hay,  Knights  Deep.  Ltd.,  I'.  1  •. 
Box  143,  Gerniiston.     Foreman  Amalgamator. 

Mance,  John  Cocrtlxay,  P.  O.  Box  '»7.  Johan- 
nesburg.    Mining  Engineer. 

Newson,  James  Aldrovandi,  P.  < ».  Box  us, 
Klerk^'lorp.     Assayer. 


\'l>i  1    TO    1  UK   .1'  Mi'i  1:-    ...     ,1.    .  ... 

The  President  :  Since  our  last  meeting  we 
have  bad  a  very  pleasant  visit  t<>  the  Jumpers 
mine.  I  should  have  liked  more  "t  the  membei  9 
to  have  availed  themselves  <•(  the  opportunity, 
inv  certainly  those  who  did  go  had  a  very  enjoy- 
able and  instructive  time.  |  move,  gentlemen, 
that  a  letter  of  thanks  be  sent  to  the  manager 
for  his  great  kindness. 

\  [811    TO    GOLDFIELD8    LABOB  \ Toi:v. 

You  will  ha'.,  i  that  the  metallurgical 

staff  of  the  Consolidated  Goldfields  of  South 
Africa  have  been  kind  enough  t<.  invite  the 
Society  to  inspect  their  laboratory.  The  visit 
takes  place  on  Saturday  afternoon  next,  and  1 
should  like  such  of  yon  as  intend  going  t<>  In- 
good  enough  to  let  Mr.  Rowland  have  your  names 
to-night.  I  have  already  had  tie-  pleasure  of 
going  over  the  laboratory  several  times,  and  I 
strongly  advise  any  of  you  who  have  ii""  se<  0  it 
to  avail  yourselves  of  this  opportunity.  I  am 
glad  t.)  say  that  Mr.  McArthur  Johnston  is  to 
favour  us  with  a  paper  to  night  on  laboratory 
work. 

THE  LABORATORY:  ITS  ECONOMIC 
VALUE. 


By    A.    Mi  Annul:    Johnston,     M.A..     I 
Member). 


This  Society  has  in  the  past  been  the  medium 
of  upholding  the  position  of  the  assayer  in  gold 
mining  work.  Many  of  us  can  remember  the 
time  when  the  assayer  was  looked  upon  by  the 
management  as  a  necessary  evil  on  whom  it  was 
very  convenient  to  rely,  if  his  results  tallied  with 
the  actual  gold  won.  Happily  this  Ins  changed, 
and  I  think  I  am  in  no  way  overstepping  the 
mark  when  T  say  that  there  is  no  more  valued 
man  on  the  mine  staff  at  the  present  time  than 
the  assayer,  of  whom  great  tc  :uracy  and  reliability 
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is  demanded.  Towards  this  change  this  Society 
has  done  much,  and  1  would  therefore  crave  the 
indulgence   of   members    in    presenting   to  their 

notice  the  work,  and  the  value  thereof  to  the 
industry,  of  a  well  equipped  laboratory. 

In  introducing  my  subject  let  me  stipulate  the 
scope  and  duties  devolving  on  this  branch.  First 
and  foremost,  it  must  be  conceived  as  a  sound 
financial  concern.  It  must  be  a  commercial 
success,  and  the  ultimate  aim  should  be  the  test- 
ing of  all  supplies  in  use  on  our  mines.  We  all 
know  the  state  of  affairs  in  Britain,  where  unfor- 
tunately the  works  chemist  is  little  more  than 
tolerated,  but  if  we  go  further  afield,  we  find  other 
countries  farther  advanced  in  this  respect. 
Germany  pays  great  heed  to  the  work  of  the 
chemist,  with  the  result  that  that  nation  has,  so 
far  outstripped  her  insular  rivals  in  certain  of  the 
arts,  whilst  the  strides  made  in  the  United  States 
in  all  branches  of  metallurgy  is  undoubtedly  due 
to  the  research  work  instituted  by  its  chemists 
and  metallurgists.  The  latter  country  also  leads, 
in  that  many  of  the  largest  companies  and  railroads 
buy  their  supplies  on  a  guaranteed  basis,  and  I 
learn  that  a  considerable  amount  of  success  has 
followed  the  adoption  of  this  principle.  "  Some 
of  the  large  coal  companies."  write-  Mines  and 
Minerals,  "such,  for  instance,  as  the  H.  C.  Frick 
( Joke  '  !o.  already  have  well  equipped  laboratories 
in  which  not  only  the  coal  is  analysed,  but  all 
supplies  such  as  paints,  oils,  etc.,  just  as  is  done 
now  by  practically  all  of  the  railroads  of  the 
country." 

Let  us  consider  our  case  here.  We  know 
perfectly  well  that  these  gold  mines  are  financial 
concerns.  They  buy  and  they  sell.  Mark,  how- 
ever, the  difference.  They  buy  what  is  given  to 
them — with  restrictions  and  reservations  certainly, 
but  they  sell  on  a  definite  basis.  Their  market- 
able product — the  gold— is  sold  on  a  very  definite 
footing.  Now,  on  the  face  of  it  this  seems  incon- 
gruous. Our  near  neighbours,  the  coal  nines, 
are  able  to  supply  their  wares  on  the  basis  of  a 
trial  consignment,  or  on  the  analysis  of  a  sample 
of  their  coal  taken  across  the  reef,  or  it  may  be 
on  the  plausibility  of  their  agents  or  business 
managers.  The  result  is  that  several  months3 
supply  of  coal  is  obtained  and  used  before  the 
engineer  realises  that  the  anticipated  standard  is 
not  being  obtained,  and  during  this  interval  con- 
siderable friction  has  been  caused  with,  mayhap, 
a  general  clearing  out  of  the  firemen.  Now,  I  do 
not  take  up  the  standpoint  that  the  laboratory  is 
and  must  be  the  primary  factor  in  determining 
the  class  of  material  to  be  used.  The  engineer 
should  come  first  in  this  respect,  but  I  most 
distinctly  affirm  that  the  laboratory  is  and  can  be 
of  most  material  advantage  if  properly  used,  and 
it    is    to   point  out  the   various   methods   which 


might  be  ado] .ted  to  this   end   that   this  paper  is 
chiefly  concerned. 

Unfortunately  the  laboratory  has  in  the  past 
in  this  country  been  looked  upon  as  an  expensive 
luxury.  Our  financiers  naturally  expect  some 
tangible  return,  from  an  outside  source,  of  the 
value  expended  in  the  initial  cost  and  running 
expenses,  and  as  it  very  often  happens  that  such 
is  not  forthcoming,  its  importance  is  not  appreci- 
ated. They  forget  that  it  is  there  that  most  of 
the  initial  work  in  experimenting  and  in  building 
up  data  on  which  to  base  changes  in  running 
oper.it ions,  is  carried  out.  Many  of  the  results 
obtained  undoubtedly  are  negative,  but  if 
occasionally  one  or  other  idea  turns  up  trumps 
then  the  industry  is  the  gainer.  Looked  at  in 
this  way,  I  may  safely  affirm  that  these  initial 
experiments  cost  but  a  mere  trifle  as  compared 
with  what  they  would  cost  were  they  attempted 
in  actual  practice  and.  as  often  happens,  found 
wanting. 

I  may  state  that  the  one  and  chief  end  of  our 
work  in  the  laboratory  is  to  reach  the  managers 
and  engineers  in  such  language  and  facts  as  they 
can  quickly  grasp  and  utilise.  We  appreciate 
that  they  are  busy  men  and  have  little  time  or 
even  inclination  to  go  into  all  the  complexities 
and  details  of  an  ultimate  analysis.  For  example, 
in  dealing  with  coal  samples  sent  in,  we  try  to 
show  by  the  proximate  analysis,  the  exact  value 
of  the  coal  in  conjunction  with  the  calorific  value 
attainable  with  complete  combustion.  These 
figures  give  definite  standards — comparable  with 
other  coals — and  we  would  only  complicate 
matters,  not  to  talk  of  the  extra  amount  of  work 
and  hence,  expense,  involved,  were  we  to  conduct 
and  report  an  ultimate  analysis  on  every  sample 
of  coal  sent  in. 

Having  now  outlined  the  basis  on  which  I  con- 
sider the  work  of  the  laboratory  should  be  con- 
ducted, I  will  proceed  to  give  an  outline  of  the 
various  methods  in  use  in  the  Consolidated  Gold 
Fields  laboratory. 

As  being  of  more  particular  interest  to  the 
majority  of  members,  I  will  begin  by  showing 
wherein  the  laboratory  may  be  of  advantage  to 
the  reduction  works.  The  mill  manager,  I  find, 
is  not  above  the  aid  of  the  metallurgical  chemist, 
and  any  tests  and  work  done  connected  with  his 
department  are  always  welcomed  by  him.  Let 
me  instance  one  case.  It  is  well  known  that  in 
starting  up  with  new  plates  there  is  a  considerable 
deficit  in  the  gold  anticipated,  the  loss  being  due 
presumably  to  absorption  by  the  plates.  Now 
some  tests  we  conducted  showed  that  by  rubbing 
in  silver  amalgam,  the  plates  can  be  brought  into 
good  condition,  and  there  seems  no  reason  why 
this  -hould  not  be  adopted  in  future  practice  on 
these  fields.     A  month's  preparation  of  the  plates 
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in  this  manner  prior  to  starting  would  be  well 
repaid  it'  even  only  50  per  cent,  of  the  ^r •  •  I •  i 
usually  absorbed  were  recovered.  Practical 
results  may  of  course  Dot  bear  out  this  laboratory 
test,  but  the  fact  remains  thai  we  did  get 
results  mi  a  small  scale,  and  with  the  use  of 
nothing  which  could  d<  t  be  adopted  on  a  large 
scale. 

The  cyanide  manager  requires  bis  lime  tested 
and  his  cyanide  supply  standardised.  These  two 
articles  the  Gold  Fields  group  of  mines  have  for 
some  time  now  been  buying  <>n  a  guaranteed 
percentage  basis,  the  former  determined  by  the 
percentage  of  caustic  lime  it  contains  and  the 
hitter  by  the  percentage  oi  cyanide  (estimal 
KCN)  and  the  absence  of  sulphides.  The 
sulphides  are  not  supposed  to  rise  above  0*02  per 
cent.  Xa.,S,  whilst  the  cyanide  should  have  over 
129  per  cent.  KVX.  Little  difficulty  is  now 
experienced  in  obtaining  cyanide  of  the  requisite 
strength  and  purity,  but  the  basis  of  estimating 
the  caustic  lime  present  in  our  local  supply  has 
been  rather  a  sore  point  with  the  seller,  though 
now  that  the  lone  hand  practised  by  the  Consoli- 
dated Gold  Fields  has  been  strengthened  by  the 
paper  read  at  a  recent  meeting  by  Mr.  Croghan, 
we  anticipate  a  more  satisfactory  basis  satisfac- 
tory, 1  mean,  to  both  buyer  and -tiler.  Occasional 
testing  of  the  working  cyanide  solution  has  been 
carried  <mt,  but  further  analyses  in  this  direction 
would  be  advisable,  since  the  time  may  come 
when  inferior  solubility  of  the  gold  or  incomplete 
precipitation  of  it  may  require  research  work, 
and  so  far  as  I  know  the  data  on  working 
cyanide  solutions  is  meagre  enough.  Occasion 
ally,  too,  some  change  in  the  ore  or  the  crushing 
thereof  may  necessitate  a  few  experiments  to  find 
out  the  best  line  of  treatment,  and  those  of  you 
who  know  the  paucity  of  time  available  for 
experimental  work  to  either  the  cyanide  manager 
or  assayer  can  well  appreciate  the  laboratory 
where  such  tests  can  be  carried  out. 

A  well-known  metallurgist  on  these  fields  once 
told  me  that  whenever  he  went  to  a  new  mine  the 
first  man  he  made  friends  with  was  the  engineer. 
I  heartily  endorse  this  remark,  for  1  can  well 
appreciate  that  the  man  who  wants,  and  who  can 
appreciate,  the  uses  of  the  laboratory  is  the 
engineer.  His  connection  therewith  should  be 
practically  a  part  of  his  daily  work,  and  I  am 
sure  he  will  excuse  me  if  I  point  out  to  him  some 
phases  of  the  work  there  which  would  advantage 
him  and  perhaps  simplify  his  work  with,  I  am 
sure,  a  considerable  saving  of  worry.  Most  of 
these  are  already  familiar  to  our  own  engineers, 
but  a  perusal  may  help  to  renew  recollections  of 
the  work  already  done. 

At  the  present  time  the  supply  of  coal  is 
exercising  the  attention  of  all  engineers  on  these 


fields.     A  short  tiin'     b  •■  ill  remember, 

an  amalgamation  took  pi  u  many  ol  the 

colliery  owners.     The  idea  w  the  price 

ot  coal  sufficiently  to  place  the  collieries  on  a 
paying  ba  competition  had  so   lowi 

the  price  at    the  pitmouth   as   to  allow  a 
small  margin  of  profit.     The  importance  of  this 
subject    to  the  industry  .11  undci 

when  it  is  considered  that  the  mines  foot  an  annual 
bill  of  £1,175,000  for  coal  alone.     The  quest 
then  naturally  arise- — how  can   the  mini 
that  they  may  ensure  th<  3  their  mo 

worth.'    The  first  response  would  be  the  establish 
ment    of   definite    standards   of   quality    in    tin- 
supply.     Undoubtedly  the  ideal  system  would  be 
a  guaranteed  minimum  of  steam  generated  in  the 
boilers   per  unit    of  coal    used.     About    a   yeai 
igo  Mi    II.  C.  Behr  read  a  paper  on  "  Powei 
Efficiency  Test-  on  the  Mine''  before  the  Trans 
\a  il  institute  of  Mechanical  \ .   . 
lined  there  how   to  test  which  coal  gave  thi 
efficiency  for  the  class  ol   furnace  and  boiler  in 
This  information,  if  rigidly  obtained,  would 
undoubtedly  he  the   basis  on  which  the   future 
supply  of  coal   would  depend,  and  it  would  then 
be  the  duty  of  the   laboratory  to  test  this  coal 
that  the  standard  be  maintained.      Payment  by 
results  on  steal;  s  I  is  subject  to  too  many 

variables  and  difficulties,  the  personal  factor 
being  very  often  largely  in  evidence.  These 
difficulties  could  undoubtedly  be  overcome,  but 
the  simpler  plan  sugg  If,  viz.,  a  tho 

sampling  of  the  coal  and  the  laboratory  proximate 
analysis  and  calorific  value.  "  Engineers,  who 
have  adopted  fuel  testing,"  says  Kershaw,  "as  an 
aid  in  the  work  of  boiler  management  rarely 
relinquish  it  ;  and  as  their  knowledge  of  its 
usefulness  extends,  they  place  more  and  more 
reliance  upon  the  laboratory  test  results,  and  less 
upon  the  steam  raising  trials,  in  forming  their 
comparative  judgments  of  different  fuel-.'' 

Initially  then  we  must  get  a  proper  -ample. 
In  this  there  is  no  particular  difficulty,  since 
sampling  on  many  times  larger  tonnages  i.-  in 
constant  use  on  every  mine.  One  method  should 
be  adopted  and  strictly  adhere. 1  to.  I  ma; 
that  the  sample  taken  during  the  discharge  into 
the  bins  is  undoubtedly  the  most  reliable. 
Engineers  must  beware  of  placing  much  vai 
colliery  sampling,  since  perha]  -  even  m 
than  in  gold  mining  do  seam  samples  give  .an 
unreliable  estimate.  Car  sampling  cannot  be 
always  reckoned  as  absolute,  for  layer-  may  have 
formed  from  different  parts  of  the  mine  during 
the  filling  operations:  and  again,  the  lump  coal  — 
invariably  the  best — is  liable  to  remain  on  the 
top,  the  smaller  particles  sintering  to  the  bottom. 

The  sample   is   finally  crushed  and  triplicates 
taken,  two  being  reserved  for  further  reference  if 
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desired.  All  samples  should  be  placed  in 
stoppered  bottles. 

In    conducting    the   analysis    the    evaporative 
:  is  undoubtedly  the  most   important  item. 

This  we  have  always  found  to  give  extremely 
steadfast  results  when  carried  out  in  the  Mahler 
bomb.     This  method  of  estimation  is  undoubtedly 

the  recognised  standard  and  presents  little 
difficulty,  whilst  eliminating  almost  entirely  the 
personal  factor.  I  recently  made  a  comparison 
on  bituminous  coal  between  tests  conducted  by 
the  Mahler  bomb  and  by  Eosenhain's  improved 
Thomson  coal  calorimeter,  with  the  result  that  I 
found  practically  no  difference  therein. 

The  proximate  analysis  calls  for  the  estimation 
of  moisture,  volatile  matter,  fixed  carbon  and  ash. 
Of  these  the  one  calling  for  most  comment  is  the 
estimation  of  volatile  matter.  By  this  we  mean 
the  volatile  hydrocarbons,  that  is,  a  part  of  the 
carbon  and  nitrogen,  the  hydrogen  and  the 
oxygen,  including  the  combined  water  or  that  not 
given  off  at  100:  C,  and  a  part  of  the  sulphur. 
The  various  methods  of  estimating  the  volatile 
matter  are  liable  to  give  varying  results.  Chiefly 
on  account  of  the  proximity  of  the  assay  muffle 
we  make  use  of  this  and  carry  out  our  treatment 
there.  The  muffle  is  carefully  dusted  all  round 
with  bone-ash  and  the  covered  porcelain  cup  con- 
taining 1  gm.  of  the  powdered  coal  is  placed  on 
a  scorifying  dish  and  put  in  the  muffle.  After  a 
minute  or  so,  the  time  being  dependent  on  the 
heat  of  the  muffle,  the  gases  generated  from  the 
(•o;d  escape  and  burn  more  or  less  steadily.  Xotice 
is  taken  when  this  flame  ceases,  and  within  from 
\  to  .'.  minute  the  crucible  is  withdrawn,  the  time 
in  this  case  also  being  regulated  by  the  heat  of 
the  muffle,  a  shorter  time  being  required,  of  course, 
as  the  heat  is  greater.  The  difference,  minus,  of 
course,  the  hygroscopic  water,  represents  the 
volatile  matter.  A  further  two  hours  in  the 
muffle,  with  the  cover  removed,  at  a  bright  red 
heat  is  sufficient  to  get  rid  of  the  fixed  carbon. 
Our  custom  is  to  place  the  crucibles  for  the 
estimation  of  the  ash  in  the  muffle  at  the  end  of 
the  day's  assaying  and  remove  them  first  thing  in 
the  morning.  In  weighing  under  such  conditions 
it  is  imperative  to  tip  the  ash  prior  to  weighing, 
since  the  porcelain  crucible  is  liable  to  increase  in 
weight  from  absorption  of  the  lead  fumes,  or  to 
decrease  in  weight  owing  to  chipping  of  the 
crucible.  Since  the  calorific  value  of  a  coal  is 
dependent  largely  on  the  amount  of  ash  present 
therein,  I  would  suggest  that  coal  bought  under 
contract  should  be  sampled  daily.  This  sample 
could  be  sent  to  the  assay  office  during  the  after- 
noon and  the  ash  estimated  each  day,  whilst  the 
complete  proximate  analysis  and  calorific  value 
could  be  carried  out  on  a  weekly  sample  made  up 
from  the  daily  samples.     A  rough  daily  check 


could  thus  be  had  on  the  coal  supplied,  and,  as 
will  be  seen  later,  on  the  ash  sent  to  the  dump. 
It  may  be  noted  that  in  estimating  the  calorific 
values  a  pressure  of  about  15  atmospheres  of 
oxygen  is  sufficient  for  burning  our  coals  and  the 
adoption  of  25  atmospheres,  the  point  usually 
marked  on  the  pressure  gauge,  is  unnecessary. 
The  crushed  coal  is  placed  in  the  receiving  vessel 
without  drying,  but  the  calorific  value  is  estimated 
as  the  heating  effect  of  1  lb.  of  dry  coal,  this 
latter  being  calculated  from  the  proximate  analysis 
figure.  In  connection  with  this  it  may  be  noted 
that  the  oxygen  cylinders  bought  locally,  though 
imported  from  England,  I  believe,  do  not  represent 
pure  oxygen.  One  we  tested  a  few  weeks  ago 
gave  2*2  per  cent.  CO.,  and  86*6  per  cent. 
02. 

Of  great  importance,  too,  to  the  engineer  is  the 
analysis  of  the  ash  sample  for  fixed  carbon  and 
evaporative  power.  As  with  the  coal  this  sample 
ought  to  be  thoroughly  representative.  There 
are,  however,  several  considerations  to  be  taken 
into  account  when  basing  conclusions  on  the  figures 
obtained.  First  and  foremost,  one  must  reckon 
on  the  cpuality  of  the  coal  used.  It  is  pretty 
generally  acknowledged  that  a  coal  having  an  ash 
content  of  over  40  per  cent,  is  not  worth  burning, 
and  the  nearer  the  coal  used  approaches  this,  the 
worse  will  be  the  ash  discharged.  There  ought, 
however,  to  be  little  difficulty  in  obtaining  an  ash 
having  a  carbon  content  of  under  30  per  cent, 
when  working  with  one  of  the  better  class  of  coals 
available  here,  viz.,  with  about  15  per  cent,  of 
ash.  The  evaporative  factor  of  the  ash  can  be 
estimated  in  the  Mahler  bomb  in  the  same  way  as 
that  of  the  coal,  but  I  find  it  advisable  to  use  a 
higher  pressure  and  to  carefully  spread  out  the 
sample  in  the  platinum  receptacle.  The  formula 
we  use  for  estimating  the  percentage  of  extraction 
of  the  combustible  matter  is  : — 
.  p...  E.F.  of  dry  ashes  x  %  of  ash  in  dry  coal  x  100 
E.F.  of  dry  coal  x  %  of  ash  in  dry  ashes. 

On  these  figures  an  extraction  of  over  90  per 
cent,  should  be  easily  obtained.  We  have  tried 
to  get  for  these  fields  a  formula  on  which  to  hast' 
our  calorific  value  by  calculation  from  the  proxi- 
mate analysis,  but  so  far  have  failed.  In  several 
cases  we  can  approximate  it  very  closely,  but 
practical  results  have  over  and  over  again  foiled 
us,  so  that  we  place  little  reliance  now  on  such 
calculated  values.  Indiscriminate  mixing  of  the 
coal  from  various  parts  of  the  mine  is  undoubtedly 
the  cause  of  failure. 

Passing  from  the  consideration  of  coal,  the 
next  most  important  subject,  generally  speaking, 
is  the  feed  water  supply  for  boilers.  Some  recent 
researches  on  the  loss  of  heat  due  to  boiler  scale 
describe  a  loss  up  to  10  or  12  per  cent,  from  a 
scale  thickness  of  i  in.     It  has  also  been  concluded 


Oct.  1907 


A.  McA.  Johnston     Tfu  Laboratory     ft    I 


105 


that  tho  mechanical  structure  of  the  Bcale  has 
quite  as  much,  if  Dot  more,  effect  than  the 
chemical  composition.  The  engineers  who  gel 
the  use  of  town  water  arc  lucky.  To  the  majority 
this  is  denied,  ami  tiny  have  to  make  the  besl  of 
tlie  mine  water  obtainable  either  from  their  own 
or  a  neighbouring  property.  In  very  few 
is  this  water  equal  to  boiler  feed  requirements, 
and  I  have  little  hesitation  in  affirming  that  a 
water  purifier  is  an  absolute  essential  "it  all 
producing  properties  here.  Not  a  lew  have  been 
erected  but,  through  misuse  or  neglect,  they  have 
failed  to  give  satisfaction  and  are  now  in  many 
derelicts.  The  services  of  the  chemist  are 
undoubtedly  of  advantage  here,  and  less  attention 
should  be  given  to  the  rule  of  thumb  man. 
Summarising  my  experiences  on  these  fields,  I  can 
safely  affirm  that  the  chief  difficulty  is  to  obtain 
a  thorough  mechanical  mixing,  either  by  injecting 
steam  or  stirring,  between  the  soluble  solids  in 
the  water  and  the  chemical  reagent  added,  so  as 
to  bring  about  the  desired  reaction. 

1  have  found  that  the  invariable  result  is  the 
entrance  of  the  alkali  into  the  boiler,  and  this  in 
time  brings  about  a  state  of  affairs  worse  than  the 
first.  It  is  almost  useless  to  depend  on  the  self- 
feeding  mechanical  arrangement-  which  have  been 
so  generally  adopted.  Theoretically,  they  give 
splendid  results,  but  rarely  do  they  get  the 
necessary  attention  that  the  highest  purification 
can  be  guaranteed.  What  we  require  is  a  water 
softener,  which  will  by  heating  or  agitation  bring 
about  an  intimate  mixing  of  the  reagents  with  the 
solids  in  solution,  and  a  careful  superintendence 
thereof.  The  water  in  the  mine  changes  month 
by  month,  and  there  should  be  therefore  a  regular 
analysis  of  this  and  of  the  purified  water  if  the 
best  results  are  to  be  obtained.  For  comparative 
work,  a  rough  and  ready  guide  to  the  engineer 
who  cannot  avail  himself  of  the  more  satisfactory 
complete  analysis,  is  Clark's  hardness  test  with 
the  soap  solution,  though  a  little  practice  is 
necessary  for  carrying  this  out.  The  degree  of 
hardness  to  be  aimed  at  should  be  well  under  4. 
The  deleterious  effect  of  oil  on  boiler  plates  is  so 
well  known  that  this  should  always  be  looked  for 
in  feed  waters. 

With  regard  to  the  addition  of  boiler  fluids  to 
the  boiler  I  have  little  to  say.  They  art"  but  a 
makeshift  at  best  and  their  use  is  soon  discon- 
tinued. 

Analyses  of  boiler  scale  are  also  of  service  to  the 
engineer,  and  in  estimating  this  it  must  be 
remembered  that  our  mine  waters  contain  gold  in 
solution.  Hence  boiler  scale  may  and  does 
generally  contain  a  considerable  amount  of  gold 
and  silver.  The  result  is,  however,  more  interest- 
ing than  payable— at  least  let  us  hope  so,  for  our 
engineers'  peace  of  mind. 


Let  it-  next  consider  ti  ,  <,\  lubri< 

oils.    The  most  imp  •  I on-,, 

in   the   testing  of   these  are   the  flash  point,  the 

of  fatty  oil •  present,  the  aciditj 
the  gumming.  A  bigh  flashpoint  is  a  desideratum 
which  all  engineers  strive  liter,  and  especially 
with  high  class  cylinder  oils.  For  the  latter 
there  Bhould  be  no  difficulty  in  obtaining  a  com 
or  oil  with  a  flash  point  ot  ■■■••  r  51  ' '  F.. 
and  this  will  undoubtedly  !"•  standard 

in  the  near  future  on  these  fields,     ince  it  is  only 
by  adopting  the   besl   class  of  oil  that  fouling  of 
tin'  compressor  air  can  l>e  avoide  I.     The  qu< 
of  the  percentage  of  fatt\    oil-   present   and  of 
acidity  calls  for  little  comment  -ince  ;i]|  good  oils 
seldom  fail  in  this  respect.    The  gumming  test  is, 
however,  rather  important,  a-  we  have  found  that 
oils  failing  in  this  test  gave  very  una 
results  in  actual  work.      The  film  formed  by 
oils,  ami    which    prevents   ca\v  working  of   the 
Lubricating  surfaces,  is  due  to  the  presence  of  rosin 
oil,  to  oxidation,  or  it  may  be  to  the  presence  of 
soaps  formed  l'\  the  chemical  action  of  tie 
fatty  acids  on  the  metal  of  the  bearing,  dissolving 
in  ami  thickening  the  oil.      It  may  he  noted  that 
it  b  only  by  fractionating  the  oil  that  the  po- 
of resins  can  in    many  of   the   lubricating   oils   be 

detected. 

Although  the  lubricating  power  of  an  oil  is 
closely  related  to  the  viscosity,  we  place  little 
importance  on  the  estimation  of  this,  for  all  our 
engineers  are  good  at  estimating  for  then- 
respective  requirements  the  necessary  viscidity. 
A  set  of  figures  giving  the  rate  of  Mow  of  50  c.c. 
through  a  Bovertcn  Redwood  viscometer  conveys 
but  little  to  the  working  engineer,  though  I  may 
mention  that  the  figures  we  do  give  are  reckoned 
on  the  rate  of  {low  at  60'  F..  75  1\.  LOO  Y. 
150    F. 

Rope  greases  also  call  for  some  attention.  In 
this  case  the  desired  information  would  include 
primarily  the  presence  or  absence  of  grit  or  body 
likely  to  set  up  irritation  or  to  interact  chemically 
with  the  bearing  surfaces.  Acidity  must 
always  be  looked  for.  and  more  especially  when 
there  is  present  a  disguising  cloak  in  the  shape  of 
nitro-benzenes. 

( )f  considerable  use  also  to  the  engineer  b  the 
(  >rsat  apparatus  usually  found  in  all  la' 
Many  of  the  most  up-to-date  of  our  mines  are 
equipped  with  self-registering  carbonic  acid 
apparatus,  and  the  Orsat  is  periodically  of 
not  only  in  checking  these  but  also  in  determining 
the  carbon  monoxide  percentage.  This  latter 
engineers  are  occasionally  inclined  to  overlook, 
forgetting  that  a  high  percentage  of  CO.,  is  not 
always  consistent  with  good  work,  since  not 
infrequently  CO  may  be  present,  and,  of  course, 
is  not  detected  by  the  self-registering  instrument. 
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The   more   accurate    Hempel's   pipettes    are    also 
-  try  appliances,  our  greatest  use  for  them  so 

far  being  in  the  estimation  of  mine  gas   - 

Apparatus  for  the  registering  of  heat  generated 
in  furnaces  is  a  decided  gain  to  any  laboratory. 
Saeger  cone-  we  stock  for  reference  and 
check  work,  but  the  most  important,  because 
handy,  instrument  we  have  for  this  purpose  is  the 
Fery  pyrometer.  The  reading  can  be  taken  at  a 
convenient  distance  from  the  furnace,  since  the 
appliance  works  by  radiation,  and  there  is  little 
danger  of  destroying  the  instrument,  provided 
ordinary  care  be  taken. 

The  testing  of  candles  i>  a  most  important  one 
when  we  eon-ider  the  enormous  quantity  used, 
the  figure-  for  the  last  twelve  months,  as  shown  by 
the  Government  Mining  Engineer's  report,  point- 
ing to  a  consumption  in  gold  mines  of  £ 2 0 ^ .  <  > '  > <  > 
worth.  In  conducting  this  examination  practical 
:  sts  are  conducted,  the  aim  being  to  determine 
their  value  in  actual  working  conditions  as 
approximately  a-  possible.  The  intensity  of  the 
light,  the  height  of  the  flame  and  the  melting 
point  are.  of  course,  undertaken,  but  as  none  of 
the  candles  so  far  te.-ted  by  us  have  failed  to  pass 
the  standard  requirements,  we  put  more  import- 
ance on  the  actual  burning,  viz.,  the  cost  per 
hour  consumed  in  still  air  and  the  price  per  hour 
consumed  in  a  draught  of  about  60  ft.  per  minute, 
noting  the  guttering  of  the  wick  and  the  hardness 
or  softness  of  tin-  candle.  Comparisons  are  made 
with  the  standard  English  sperm  candle,  and  the 
draught  is  measured  with  an  anemometer  placed 
alongside  the  burning  candles. 

Primary  importance  also  should  be  given  to  the 
testing  of  Portland  cements.  The  cpiantity  con- 
sumed in  this  country  last  year,  amounting  to 
£107,000  for  our  gold  mines  alone,  is  a  sufficient 
excuse  for  giving  this  subject  our  earnest  considera- 
tion. There  is  no  doubt  but  that  there  have  been 
imported,  and  still  is  being  imported  into  the 
Transvaal,  cements  which  have  been  shunted  here, 
-imply  because  they  have  failed  to  pass  the 
requisite  standard  specifications  in  the  land  of 
their  birth,  and  knowing  that  they  are  seldom 
1  here,  they  have  been  shipped  with,  let  us 
"he  pious  hope  that  the  sea  voyage  would 
benefit  them  considerably.  The  engineer  has 
experienced  this  to  his  sorrow,  when  he  finds  that 
to  begin  with  they  fail  to  unite  with  the 
accustomed  proportion  of  rock  and  sand,  and 
later  on  when  he  sees  his  foundations  going.  It 
does  indeed  seem  strange  that  cement,  the  founda- 
tion work  of  much  valuable  plant  and  machinery, 
should  have  received  so  little  attention,  especially 
as  the  testing  of  this  is  so  vigorously  adhered  to 
in  European  countries  and  the  United  States. 

The  tensile  strength  is  undoubtedly  a  good  test 
on  all  cements,  but  there  is  nothing  in  this  test 


which  good  cement-  have  any  difficulty  in 
negotiating,  indeed,  my  experience  has  been  that 
the  best  imported  cements  seem  to  have  been 
built  to  pass  these  tests.  On  the  other  hand,  the 
poorer  cements  fail  badly,  the  most  common  cases 
of  failure  being  apparent  in  the  sand  test.  I 
distinctly  favour  the  adoption  of  the  English 
standard  specifications,  since  the  hand  ramming 
with  a  competent  workman  is  not  so  liable  to  be 
overdone  as  mechanical  ramming.  With  mechanical 
ramming,  too,  about  one-fifth  more  material  can 
be  pressed  into  the  mould,  and  this  should  call  for 
a  higher  tensile  strength.  It  may  be  urged  that 
ramming  is  adopted  in  actual  practice,  but  as 
against  this  we  must  remember  that  the  necessary 
qualifications  for  a  good  cement  are  comparative, 
not  wuth  actual  conditions,  but  with  other 
laboratory  results.  If  mechanical  ramming  be 
decided  on,  then  it  should  be  imperative  that  a 
machine  giving  the  same  number  of  blows  and 
exerting  the  same  pressure  on  all  samples  be  used. 
The  sand  we  employ  in  making  these  briquettes  is 
clean  quartzite  passing  a  20  mesh  sieve  and 
remaining  on  a  30  mesh  and  thereafter  washed 
and  dried  prior  to  use.  This  gives  a  high 
percentage  of  voids,  but  the  results  obtained  in 
using  this  sand  are  very  satisfactory,  though,  of 
course,  only  comparative  with  other  work  done 
here. 

There  seems  to  be  some  dissatisfaction  as  to 
the  value  of  the  soundness  test.  The  best  test, 
of  course,  is  time,  but  this  is  not  always  practic- 
able, and  we  must  resort  to  heat  to  give  us  the 
desired  information.  Pats  of  all  descriptions  are 
made,  but  sufficient  notice  is  given  to  the  subject 
when  we  mention  the  Le  Chatelier  tongs  test,  as 
recommended  by  the  British  standard  specifica- 
tions. This  calls  for  a  six  hours'  boiling  of  the 
cement,  after  24  hours  under  water,  and  a  con- 
sequent maximum  of  expansion  of  12  mm.  So 
far  as  we  can  learn  there  have  been  manufactured 
cements  which  have  failed  to  pass  this  test  and 
yet  have  withstood  the  lapse  of  time,  but  as 
against  this  we  find  the  British  Committee  this 
year  recommending  the  reduction  of  even  the 
present  maximum  of  expansion.  The  action  is 
not  well  understood,  but  there  is  safety  in  the 
advice  of  Taylor,  who  concludes  that  it  is  well 
never  to  use  a  cement  failing  in  the  accelerated 
test,  when  one  equally  suitable  can  be  obtained 
passing  this  test.  German  manufacturers  and 
chemists,  who  have  done  much  good  pioneer  work 
with  cement  and  the  testing  thereof,  favour  heat 
tests.  The  specific  gravity  test,  the  fineness  and 
the  chemical  tests  are  all  useful,  but  there  are  few 
Portland  cements  introduced  into  this  country 
which  fail  to  pass  tli2  called  for  requirements. 
Mo-t  of  the  cements  met  here  are  slow  setting. 
A    demand    has  set    in    for    some    quick    setting 
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cement,  especially   for    tube   mill   setting  ol    the 

blocks,  l>ut  I  do  not  know  of  any  here  to  satisfy 

that  class  of  work. 

Of  considerable  importance,  too,  to  engineers  is 
the  quality  of  the  rubber  imported  into  this 
country  and  sold  1>\  the  agents  as  pun  l: 
we  tested  a  lot  of  presumably  best  rubber  which 
contained  but  some  L0  per  cent,  of  rubber. 
The  filler  or  mineral  matter  of  this  material 
was  composed  of  barytes,  chosen  perhaps  on 
account  of  its  high  specific  gravity  and  because 
rubber  is  sold  or,  is  it  better  to  say,  bought  by 
the  pound  avoirdupois.  Also,  some  rubbers  maj 
contain  as  their  filler  a  metallic  compound  which 
would  be  utterly  unsuited  for  the  work  for  which 
they  are  intended.  For  example,  it'  zinc  oxide  is 
the  inorganic  ingredient  in  a  rubber  exposed  to 
water  containing  sulphuric  acid,  the  rubber 
deteriorates  quickly,  whereas  the  destructive 
action  of  all  oils  upon  india-rubber  i-  more 
particularly  checked  by  the  presenceof  zinc  oxide. 

Another  most  important  item  in  mining 
economics  is  the  supply  of  explosives  on  which 
well  over  £1,000,000  is  annually  spent.  On 
account  of  the  hardness  of  the  rock  composing  the 
matrix  of  the  gold,  practically  only  the  most 
powerful  explosives  are  used  on  the  Hand.  The 
stringency  of  the  laws  governing  the  manufacture 
and  importation  of  this  commodity  makes  the 
testing  of  the  same  here  of  but  secondary  import- 
ance. The  best  blasting  gelatine  obtainable  is  at 
hand  for  the  mines  and  failure  of  it  is  infrequent. 
The  most  common  test  carried  out  at  the  labora- 
tory is  the  ascertaining  of  the  relative  blasting 
powers  of  different  explosives.  These  we  obtain 
with  the  aid  of  the  lead  cylinder  or  crusher  gauge 
and  tlie  foot  pounds  machine  diagram  introduced 
by  Lieutenant  Quinan.  In  passing,  1  may  say 
that  we  fitted  up  an  apparatus  for  checking 
Quinan's  curve,  and  our  results,  which  we  carried 
to  a  higher  degree  of  compression,  thereby 
elongating  the  curve,  agreed  very  closely  with  his, 
any  little  differences  apparent  being,  no  doubt, 
due  to  our  carrying  out  the  tests  in  the  open  air. 
For  the  analysis  of  explosives  the  laboratory  is 
also  equipped,  but  the  non-traceability  of  accidents 
to  inferior  or  faulty  explosives  has  rendered  the 
work  done  in  this  direction  so  far  of  little  service. 
It  will  have  been  noted,  however,  of  late  that 
mercury  bichloride  has  been  added  to  some  high- 
class  explosives  with  the  ostensible  purpos 
preventing  moulding,  but  incidentally  masking 
the  heat  test  results.  Since  great  reliance  is 
placed  on  this  heat  test,  the  presence  of  mercury 
should  always  be  looked  for. 

Of  more  value  is  the  testing  of  safety  fuse. 
According  to  the  figures  of  the  Government  Mining 
Engineer  safety  fuse,  valued  at  £118,000,  was 
imported    into    this    country    for    use    in    gold 


mine-    I .  Fortunately     for 

tie-    industry   the   testing   ol    tin-  commodity   is 
carefully  superintended  U  <  Jovernmenl  insp 
and    only    once    have    I    h  id    to   i  mdemrj 
which   hid  recently  been  imported  aid   supplied 

t ir  mines.     We  happened    to   Btri 

Apart  from  this  we  have  bad  to    n 
adversely  on   safet)  Ui~>'  which  had   been  I 

ime  little  time  in  this  country.  <  Ihemical 
members  will  know  from  e  perience  how  quickh 
rubber  goods  perish  here,  ami  the  waterprool 
material  used  in  safety  fuse  very  speedily 
deteriorates,  with  the  c< 

fails  to  pass  the  pressure  test  under  water.    Only 
one  fuse  ha-,  so  far  as  m\  i  xperience 
the  test  oi  lying  stored  i  _   period  in  this 

dry  climate  and  altitude.     <  It  hers  ol  th< 
have  failed,  some  of  them  miserably.     The  value 
of  this  testing  is  appreciated  by  our  underground 
managers,  though  there  are  some  who  claim  that 
the  best   way  to  test  fuse  is  in  actual  experience. 

I  grant  this  entirely,  just  a-  the    best    way  to   get 

the  true  value  of  a  gold  mine   is  by  crushing, 
amalgamating    and    cyaniding    tt  The 

laboratory  method   is  quicker  and   less  likely  to 
lead    to    bad    results    in    breaking   ground;    and 

_h.  of  course,  only  a   -mall    part    is   t 
more  attention  i-  given  to  the  carrying  out  of  the 

than  i-  possible  underground,  thus  rend 
the  result  more  conclusive  and  not  exp 
fuse  to  undue  prejudicial  han  lling. 

Recently  we  have  introduced   into  our  labora- 
tory  apparatus   for  the  micr  scopic   analys 

lie  tab.      On  this  subject   1   intend  to  -av  little   at 

the  present  time,  a-  on   some  future  occasion  1 
hop.-    to    bring    before    yon   detail-   of 
the    work    already    done    on    the    mien, structure 
of    metals    and    alloys.       As    most    of    yon    are 
aware    the    examination   of  metals    is   cond 
under  three  headings,  chemical,    mechanical,   and 
structural.       The     latter    science    i-    but    in    its 
infancy,  but  its  growth  is  extending  rapidly,  and 
the  numbers  of  eager   worker-,    who  yearly  con- 
tribute   the    results  of    their  researches,    a    _ 
well     for    the    future    utility    of     the     science. 
Engineers   and    mill    managers   in    this  country 
have  often  had  some  of  their  best  work  rendered 
nugatory    by    the    breaking    of    some    difficultly 
replaceable  part  of  some  machine,  and    an    i 
nant — speaking  mildly — i  igent, 

and  through  him  to  the  maker  lead-  to  nothing 
satisfactory,  if  we  except  the  satisfaction  that 
the  manufacturer  has  in  writing  that  the  man 
out  here  is  not  competent  to  judge  whether  the 
breakage  is  due  to  bad  material  or  not.  M. 
copic  analysis  aims  at  getting  at  the  root  ol  this 
evil,  and  in  combination  with  the  chemical 
analysis  and  mechanical  tests  there  is  no  reason 
why    the    mines    should    not    get   some   of  their 
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own  back.  In  this  connection  1  may  say  that 
so  far  we  have  been  a  Me  to  condemn,  and 
:  strate  the  cause  of  failure  of,  not  a  few  of 
the  castings  and  steel  imported  for  use  on  our 
mine.-.  Let  me  instance  one  case  at  t lie  present 
time,  and  in  doing  so  sho^  you  by  means  of  the 
accompanying  photo-micrographs  what  I  mean. 
Two  sets  of  shafting  were  supplied  to  one  of  our 
mines  by  different  makers.  The  one  lot  has 
done  and  is  doing  extremely  good  work,  whilst 
the  other  Bet  broke  after  being  in  use  for  some 
day-.  Both  were  sold  as  low  carbon  steel,  and 
the  chemical  analysis  showed  that  both  contained 
practically  the  same  amount  of  carbon.  A 
microscopic  examination,  however,  revealed  the 
cause  of  the  trouble.  The  sample  was  polished 
on  jeweller's  rouge  and  examined  under  the 
microscope.  It  was  then  photographed  under  a 
magnification  of  about  70  diameters,  and  I  have 
here  for  your  inspection  the  results. 


'  1 


Fig.  B.—  /  7<»  Diami 
The  first,  Fig.  a,  represents  the  good  steel, 
and  the  surface  is  seen  to  consist  of  the  metal 
with  very  small  particles  of  slag,  all  more  or  less 
of  a  rounded  shape  and  evenly  distributed, 
whereas    the    surface    of  the  bad  material,    Fig. 


B — in  reality  wrought  iron — is  broken  up  by 
numerous  lakes  of  slag.  This  constitutes  the 
cause  of  weakness,  and  as  it  thus  proved  that 
wrought  iron  has  been  supplied  instead  of  steel, 
we  are  quite  justified  in  demanding  a  replacement 
of  the  shafting.  Other  work  connected  with  this 
subject  I  hope  to  place  before  you  later,  but  this 
example  may  tend  to  illustrate  the  utility  of 
photo-micrography  in  the  detection  of  inferior 
steels  and  iron  supplied. 

Another  branch  to  which  we  have  devoted  a 
considerable  amount  of  attention  in  the  past  has 
been  the  treatment  of  ores  from  the  outside 
districts.  This  has  been  attended  with  a  very 
appreciable  amount  of  success,  since  I  am  pleased 
to  say  that  our  recommendations  have  been 
adopted  and  have  borne  good  fruit. 

Again,  one  of  the  most  important  of  the  many 
questions  to  be  decided  in  the  laboratory  is  that 
of  keeping  our  metallurgical  ideas  up  to  date. 
All  of  you  know  how  often,  on  reading  of  some 
new  development  on  these  or  other  fields,  the 
desire  to  test  this  on  your  own  account,  or  to 
prove  its  applicability  to  some  of  your  own  prob- 
lems, has  assailed  you.  Necessary  apparatus  for 
conducting  these  trials  on  a  small  scale  is  usually 
wanting  on  the  mine,  and  a  request  for  trying 
them  under  working  conditions  generally  results 
in  a  curt  demand  to  keep  down  costs.  Set- 
backs in  this  direction  are  certainly  not  con- 
ducive to  individual  effort,  and  the  heads  of  our 
industry  recognise  that  more  concerted  action 
in  this  direction  would  be  advantageous,  but 
hitherto  the  sum  total  of  this  recognition  has 
been  its  recognition.  An  "  experiments  fund  " 
was  inaugurated  some  two  or  three  years  ago  by 
our  largest  group  here  and,  quoting  a  local 
weekly,  it  seems  that  already  £15,000  has  been 
expended  in  trying  new  devices,  and  that  in  one 
case  an  unsuitable  device  cost  £-f,500  prior  to 
its  being  abandoned. 

Now,  I  have  no  hesitation  in  saying  that  quite 
a  considerable  portion  of  this  could  have  been 
saved  had  the  initial  tests  been  carried  out  on  a 
laboratory  scale,  meaning  thereby  a  mechanical 
as  well  as  metallurgical  laboratory.  I  may  be 
permitted  to  draw  the  attention  of  members, 
however,  to  one  source  of  false  conclusions  which 
are  onlytoo  liable  to  crop  up  in  initial  experimental 
work,  that  is,  the  test  must  represent  the  absolute 
duplication  of  the  working  conditions.  That 
many  failures  on  the  large  scale  are  undoubtedly 
due  to  neglecting  this  is  only  too  true,  and  an 
impartial  test  by  a  thorough  practical  man  should 
always  be  insisted  on  prior  to  money  being  spent 
in  large  tests.  We  know  how  prone  the  inventor 
is  to  overlook  small  details,  which  in  themselves 
may  latterly  cause  the  failure  of  the  trial.  From 
the  point  of  view  also  of  the  originator  we   find 


Oct  190" 


/..  .V.  i: 


that  his  grievance  is,  that  on  a  mine  sufficient 
attention  is  doI  given  to  the  carryii  g  out  of  his 
ideas  to  the  best  advantage.  A.s  against  this,  the 
engineer,  mill  manager  and  cyanide  ma 
usually  have  sufficient  daily  worrii  -  of  their  own 
and  are  sometimes  inclined  to  afford 
courtesy     to      the     in  in      who      ;  these 

worries,  more  especially  it  he  1m-  a  non-practical 
worker. 

A  central  laboratory  would,  1  am  sure,  eventu- 
ally >a\c  the  industry  some  thousands  of  pounds 
annually,  and  this  Society  ought  to  take  a 
leading  part  in  its  initiation.  Personally,  I 
am  inclined  to  think  that  most  of  this  work 
should  be  carried  out  under  State  supervision  — 
financially  I  mean — for  undoubtedly  the  solution 
of  some  of  our  problems  would  lead  to  the 
enhanced  life  of  our  mines  and  the  opening  up 
of  reefs  at  present  unpayable.  In  this  connection 
1  may  point  to  the  good  work  being  done  by  our 
great  rival  in  gold  production,  the  United  States 
of  America.  "  There  can  be  no  doubt  that," 
Bays  a  weekly  journal  devoted  to  mining,  "the 
United  States  Geological  Survey  Department  is 
doing  an  enormous  amount  of  really  excellent 
work,  and  if  it  costs  money  the  authorities  have 
at  least  the  satisfaction  of  knowing  that  the 
value  of  their  liberal  policy  is  fully  appreciated 
not  only  in  America,  but  also  by  technical  readers 
throughout  the  world."  When  will  such  a  para- 
graph be  written  concerning  the  gold  mining 
problems  of  the  Transvaal  ! 

itlemen,  you  may  think  this  a  long  intro- 
duction to  laboratory  work,  but  I  mean  it  only 
as  an  introduction.  There  are  many  more  things 
I  should  like  to  lay  before  you  in  this  connection, 
and  I  hope  some  of  you  would  like  to  ask 
for  further  information.  My  object  in  writing 
this  paper  is  to  bring  the  laboratory  before  your 
notice,  and  if  any  of  you  feel  that  you  would 
desire  a  more  intimate  knowledge  of  the  work 
done  there,  I  shall  be  pleased  to  see  you,  and  by 
actual  experiments  demonstrate  the  value  of 
laboratory  test. 

Before  closing  I  should  like  to  record  my 
thanks  to  one  of  your  Past-Presidents,  Mr.  W.  A. 
Caldecott,  for  permission  to  write  these  notes 
and  extend  this  invitation  to  you.  He  lias 
been  indefatigable  in  having  the  laboratory  fitted 
up  with  the  best  and  latest  mechanical  and 
chemical  appliances,  and  the  success  which  has 
attended  it  since  its  inauguration  is  due  entirely 
not  only  to  to  the  keen  interest  he  evolves  in  all 
the  work  there,  but  to  his  personal  magnetism  in 
keeping  us  all  going. 

The  President  :  We  have  to  thank  Mr. 
McArthur  Johnston  and  the  Consolidated  Gold 
Fields    Company    for    a    paper    of    exceptional 


interest,  w  bicb  I  am  have  all  appro 

rfl  as  uivm  If.  and  that   ; 

deal,      lb-  Im-,  I  think  you  will  admit,  mad< 
an  ample  case  for  tin-  testing  of  all  our  mat 
and  -t  >res,  and  in  view  of  tli 
I  fail  to  —  how  it  i  - 

■    than  to  ■  .  thing  thoroughly      I  do 

no!    feel  called   upon   to    -ay   n  _'    this 

i    to  night,  t"i    i  will  have 

an  in' 

sitting  down  I  would  point  out  that 
Mr.  .1.  I;.  Williams  is  with  us  again  to-night  [1 
i-  a  real  pleasure  to  see  him  i  .        and  look- 

i  well  and  hearty. 

Mr.  J.  R.  Williams  :     \       - 
Mr.  President,  for  your  kind  remark-,  and   I   can 
only  say  that  I  am  sure  1  am  equally  delighted 
to  be  back  again  in  the  Transvaal. 

NOTES   ON    SMALL   STOPE    DRILLS 


By  E.  M.  Westo»  I  Asa 


Facts  must  always  1 f  more  inl  this 

•  v  than  opinions.  1  have.  I  ;iin  afraid,  few 
new  experimental  facts  to  bring  forward,  and  this 
paper  must  lie  considered  merely  as  an  attempt  to 
collect  and  bring  up  to  date  our  knowledg 
this  stoping  problem,  an  I  to  furnish  material  for 
discussion.  One  cannot  help  being  amused  at 
the  fact  that  it  is  taking  tip  I    a   pains- 

taking and  very  inquisitive  Government  I 
mission  to  rediscover  facts  about  the  Mining 
Industry,  and  especially  about  the  conditions  of 
rock  drill  work  here,  that  were  fully  discussed  by 
this  Society  in  connection  with  a  former  paper  of 
mine,  read  two  year-  ago.  The  Commission  will 
certainly  not  suffer  for  want  of  opinions,  even  if, 
among  other  things,  they  are  of  a  radically  con- 
tradictory nature  regarding  small  drills.  In  a 
former  paper  I  advocated  the  use  of  higher  air 
and  expressed  my  belief  in  the 
capabilities  of  small  drills  from  2|  in.  down.  I 
also  contended  that  three  2|  in.  drills  worked 
with  the  same  air  press  -  rould  do  more  work 
than  two  3}  in.  drills,  even  in  -toping  in  large 
stopes.     This    was   generally  I   believe 

the  experiment  was  tried  by  Mr.  Ford  on  the 
Meyer  and  Charlton  mine,  and  the  final  result 
was  that  it  was  found  better  and  cheaper  to  run 
with  two  2|  in.  machines  than  with  two  :>1  in. 
machines.  Six  holes  are  now  drilled,  per  shift, 
with  each  machine.  This  experiment  throws  a 
great  light  on  much  of  the  evidence  that  has  been 
given  before  the  Commission.  It  shows  that 
where  in  any  mine  the  men  are  given  three 
machines  and  told  to  work  them,  regardless  of 
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the  fact  that  thereby  the  air  pressure  is  lowered 
10  or  1")  lb.  per  sq.  in.,  the  efficiency  dou 

ill  on'.  Practical  miners  who  have  given 
evidence  before  the  Commission  that  they  could 
get  as  much  work  out  of  three  machines  as  out 
of  two  were,  no  doubt,  in  many  cases,  right  :  but 
such  evidence  had  really  nothing  to  do  with  the 
real  question,  which  was,  could  a  white  miner 
supervise  three  machines  efficiently  in  certain 
Two  y<  _     Mr.  Polglase  pointed  out 

that  increase  of  fath  ig  iroken  did  not  corre- 
spond in  the  same  ratio  with  increa-eof  drills  used 
per  man  :  hut  he  did  not.  1  think,  point  out  the 
real  reason.  This  is  ii"t,  I  think,  due  to  the  fact 
that  the  supervision  is  necessarily  poorer,  hut  to 
the  progressive  lowering  of  air  pressures.  This 
trouble  has  been  partly  due  to  the  big  mill 
policy.  A  manager  had  a  battery  of  100  stamps 
to  feed,  ami  he  could  break  enough  rock  with  the 
machines  at  work  and  yet  keep  his  air  at  some 
reasonable  pressure.  It  was  decided  to  put  up 
another  20  or  50  stamps — to  reduce  costs,  of 
course.      No  doubt,  theoretically,  the  mine's  com- 

r  was  supposed  to  be  able  to  run  enough 
extra  drills  ;  but  leakage  losses  may  have  been 
anything  from  10  to  60  per  cent.  The  manager 
had  to  put  extra  drills  to  work.  He  gave  his 
men  three,  who  had  before  been  working  two, 
and  had  to  put  a  few  extra  machines  on  a  pipe 
line  already  too  small  for  those  working  on  it. 
The  drilling  pressures  dropped  far  below  efficiency 
point,  and  directors  wondered  why  the  extra 
stamp-  did  not  reduce  their  costs  to  the  extent 
expected.  It  i-  thus  evident  that  in  many  cases 
the  working  of  three  machines  per  man  may  show 
a  loss,  and  in  some  mines  it  would  doubtless  pay 

o  10  per  cent,  of  the  machines  at  present  at 
work,  or  to  replace  them  with  smaller  sized  ones, 
or  ones  having  a  lower  air  consumption.  To  give 
engine  room  pressures  as  working  pressures 
underground  on  the  Rand,  and  to  estimate  the 
compressor  power  on  the  Rand,  without  allowing 
for    leakage    losses,    is    not    considering    all    the 

fact-. 

Practical  miners  naturally  take  advantage  of 
such  conditions  to  tell  the  Commission  that  they 
cannot  efficiently  supervise  three  machines.  This, 
I  know  from  actual  experience,  can  be  done 
where  the  conditions  are  favourable,  and  where 
six  hole-,  if  necessary,  can  be  drilled  from  one 
rigging  up,  or  where  only  four  or  five  holes  are 
put  in  per  machine.  All  this  apparently  irrevelant 
discussion  has  a  very  direct  bearing  on  the  small 
drill  question  :  because  if  small  drills  of  any  type 
are  to  be  a  success,  and  to  compete  with  hand 
labour,  or  replace  it,  one  white  man  must  super- 
vise three  or  more ;  or  by  using  the  highest 
practicable  air  pressures,  the  rate  of  boring  must 
be  so  increased   that  it  will   pay  to  employ   one 


white  man  alone  with  each  machine.  In  most 
mines,  to  try  and  displace  hand  labour  with  small 
machines,  with  the  present  compressor  power  and 
pipe  lines,  would  spell  disaster.  Very  conflicting 
evidence  has  been  given  before  the  Commission 
regarding  the  value  of  small  drills.  Generally, 
they  have  been  condemned  on  past  performances, 
though  good  results  have  been  claimed  in  certain 
The  pi-ton  drill  has  done  good  work  on 
the  Crown  Deep,  the  Geldenhuis  Estate,  and  the 
Jumpers  mine,  and  others,  and  the  Gordon  drill 
has  had  success  at  Randfontein,  Kleinfontein, 
and  other  mines.  It  is  urged  against  the  present 
types  of  small  piston  machines,  that  maintenance 
costs  are  as  high,  or  higher,  than  large  machines, 
owing  to  the  endeavour  to  reduce  weight  at  the 
cost  of  strength  ;  that  operating  costs  are  very 
little  different  from  those  of  large  machines,  as 
the  miner  in  the  past  grumbled  at  being  asked  to 
look  after  more  than  two  of  them  ;  that  power 
costs  came  out  the  same  as  with  large  drills, 
because  in  small  stopes  a  greater  footage  of 
boring  must  be  done  to  break  the  same  tonnage 
of  rock  as  would  be  required  in  large  stopes. 
Costs  are  stated  to  be  as  high,  or  higher,  than 
with  hand  labour  on  the  average,  though  it  is 
conceded,  that  in  soft  ground  at  the  Jumpers,  the 
Geldenhuis  Estate  No.  3  level,  the  Nourse 
Mines,  etc..  they  may  show  an  apparent 
economy. 

To  me,  there  seems  to  have  been  various  obvious 
reasons  for  the  failure  of  small  drills  in  the  past 
in  many  mines.  Apart  from  the  hindrances  to 
good  work,  touched  upon  in  a  former  paper,  the 
chief  reason  was  that  the  running  of  small  drills 
in  narrow  stopes  calls  lor  more  skill,  and  what 
is  perhaps  more  important,  harder  work,  more 
running  about,  and  closer  supervision  than  run- 
ning two  large  drills  in  large  stopes.  Hence, 
under  the  conditions  prevailing  before  the  strike, 
it  was  considered  pretty  well  a  disgrace  to  run 
small  machines.  It  was  scarcely  likely  good 
miners  would  bother  with  them,  when  they  could 
earn  more  money  sitting  down  comfortably 
watching  two  machines  at  work  in  a  large  stope. 
They  preferred  often  to  throw  the  small  machines 
down  the  stope.  The  machines  were  thus  very 
soon  handed  over  to  the  tender  mercies  of  the 
inefficient  and  the  loafer.  Xo  one  was  told  off 
to  study  their  working  and  effect  needful  im- 
provements in  their  operation.  Then  again,  many 
of  the  machines  were  poorly  designed  and  made 
of  poor  material. 

Messrs.  Holman  are  now  making  an  improved 
-mall  drill  of  totally  different  design,  so  they  will 
perhaps  forgive  me  for  saying  that  their  old 
2|  in.  diameter  tappet  machine,  was  about  as  bad 
a  machine  as  could  be  made.  I  worked  three  of 
them    for    a   year,   and    perhaps  an    account    of 
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gome   of   their    ways  of    breaking    down    maj 

be   of   value,  si.   I  give  it.     First,  the  ma<  bine 
had  a  taper  chuck,  in   which  the  drill  tightened 
itself    ami    had    to   be    knocked    out    with    a 
drift.     The  drill  bits  used  in   them  had   to   be 
tempered    hard    on    the   corresponding    tapered 
.shank.     This  made  them   brittle,  and  they   were 
always  breaking  in  or  near  the  chuck.     It'  they 
were  not  sufficiently  hardened,  they  burred  up  or 
twisted  on  the  end  and  could   pot   be    taken   out. 
Sometimes  the  chucks  themselves  split,  owing  to 
poor  metal.     The   worst   was,  however,  that    the 
bits  were  always  sticking  tight  in  the  chuck.      It 
was  quite  a  common  thing  to  have  one  stick   fast 
just  as  one  was  hurriedly  trying  to  finish  a    hole 
at  the  end  of  a  shift.      It  was  impossible   to   use 
them  at  all  without  liners  of  tin,  which   the  rock 
drill  titter  made  for  us,  or   which   we  cut   out    of 
old  oil  tins  ;  but  even  with  these  I   have   spent 
hours  trying  to  extract  a  drill.      1  have  lit  fires  of 
candle  ends  and  candle  boxes  in  the  stope  to  heat 
the  chuck,  and  have,  even  in  desperation,  blown 
out  a  drill  end  with  a  detonator  and  a  shaving  of 
gelatine.     Both  springs  and  ratchet  were  of  bad 
steel  and  constantly  broke.     The   cradles   broke 
at  the  neck  of  the  seat.    It  was  almost  impossible 
to    keep  the  valve  chest  packet!   tight,  and   one 
often  had  to  stop  and  repack  it  with  a  time  card. 
When  U  bolt  chucks  were  obtained,  the    I'    bolt 
was  too  weak  and  was  always   breaking,  and  the 
pads,  or  keys,  were  too  soft,  and  always  wearing 
out.       With    all    these    drawbacks,    and    only 
moderate  air  pressures,  these  machines  could  bore 
well.     They  broke  half  a  fathom  each,  per  shift, 
in  average  Main  Reef  Leader  ground  at  1,000  ft. 
deep.      All  these  defects  could  have  been    easily 
remedied,  and  I  consider  it  nonsense  to  say  that 
a  machine  for  work  in   38  in.  stupes  cannot   be 
built  to  stand  up  to  the  work,  even  in  the  hardest 
rock.       My  quarrel   with  the  manufacturers   of 
small  piston  drills  is  that  they  do  not  seem  to 
know  what  they  want,  or  what   the   mines  want. 
Are  the  machines   they   sell  to-day,  one  man   or 
two  men  machines  ?     If  one  man  machines,  why 
not  arrange  them  so  that  one  man  can  run  them  ! 
If  two  men  machines,  what  is  the  sense  of  cutting 
down  a  pound's  weight  here,  and   another  there, 
and  weakening  the  machine  to  breaking  point  '. 
Surely,  they  must  know  that  a  machine  weighing 
140    lb.,     is    practically  just    as    easy    for    feWo 
natives  to  handle  as  machines  of  90  and  100  lb., 
and    can     bore     quicker,    and     cost     less     For 
repairs. 

Until  very  recently,  the  '2\  in.  small  drill  was 
the  standard  small  stope  drill  all  over  America 
and  the  United  States,  and  is  still  used  in 
development  largely  in  U.S.A.,  Mexico,  and 
Canada.  The  drill  is  worked  by  one  man,  with 
perhaps  occasional  assistance  in  rigging  up,  and. 


theoretically,  there  is  do  reason  why  a  anal) 
drill  cannoi   be  employed   a    economically  as  a 

one  :  for  it  the  parta  an  smaller,  the  stn 
met  with  are  also  reduced. 

Two  bj  si  >ma  ol  work  can  be  employed  in 
narrow  stopes.  It  has  generally  been  denied  that 
holes  over  5  ft.  long  can  be  economically  employed 
in  small  stopes  of  under  r_'  in.  Indeed,  some 
appear  to  believe  that  18  in.  is  the  limiting  width 
for  stoping  economically  with  machines.  This 
I  know  to  be  a  mistake,  as  we  employed  boles  up 

to  7   It.   long,  and  yet   kept  a   -toping  width  i 

or  10  in.  This  method  involves  the  use  of  21  to 
- v  in.  machines,  and  two  natives  to  a  machine, 
with  one  white  man  supervising  three  machines. 
Four  would  be  too  many  in  ordinary  situations. 
In  stopes  where  the  reef  itself  is  30  or  36  in.  wide, 
I  think  this  method  of  stoping,  with  good  air 
pressures  and  working  the  stope  aa  previously 
described,  can  be  made  the  most  economical 
known,   especially   if   a    2 \    in.    Konomax   drill 

with  decreased  air  consumption  was  found  suit- 
able and  could  be  employed.  The  machine 
used  can  easily  be  made  as  -olid  and  heavy  a- 
necessary,  and  the  repair  bill  be  kept  down. 
One  white  man  can  supervise  three  machine-, 
even  with  a  shifting  labour  Bupply,  if  he  take- 
the  trouble  to  teach  his  natives,  and  to  explain 
what  is  required  of  them,  and  why  it  is  required. 

I  always  found  the  Katir  as  intelligent  as  the 
Chinese,  it  pain-  were  taken  to  instruct  him. 
When  two  or  three  leading  natives  left,  I  always 
had  spanner  boys  competent  to  take  their  place, 
and  thu.s  always  had  .-killed  boys  under  me.  The 
steel  used  in  average  ground  would  be,  starter. 
18  in.  long,  star  bit,  2  iii.  diameter    Second.  36  in. 

.long,  star  bit,  1  j  in.  diameter.  Third,  chisel  (,r 
star  bit,  1  J  in.  of  1{  in.  steel,  \  \  in.  bit  I  ft. 
6  in.  long.      Fourth,  chisel,  1  in.  steel,  6  ft.  long, 

I I  in.  bit.  Fifth,  chisel  ;  in.  steel,  1  in.  bit,  7  ft. 
6  in.  long.  In  hard  ground,  sizes  of  bits  would 
be  \  in.  or  ]  in.  larger  all  round,  and  the  final 
would  be  1  in.  in  diameter  with  an  1  ■  in.  bit 
To  employ  such  long  steel  requiresgreater  skill,  and 
even  then,  stope  widths  in  certain  ground  would 
tend  to  to  be  too  high,   but    should  in  most 

be  easily  kept  below  II'  in.,  which  recently  was 
given  as  the  hand  stope  widths  on  the  Main 
Leader  in  a  group  of  mines.  In  heavy  ground, 
requiring  timbering,  it  is,  of  course,  an  impi 
method.  It  is  sometimes  forgotten  that  la.-hing 
should  be  6d.  a  ton  cheaper  in  a  stope  of  4<>  in. 
than  in  one  of  30  in.,  and  that  the  excess  widths 
of  machine  stoping  are  generally  caused  by  large 
blocks  falling  out  of  foot  or  hanging  wall, and  these 
cost  very  little  to  stack,  or  roll  down  out  of  the 
way.  The  other  system  calls  for  the  use  of  the 
one  man  machine  proper,  and  such  machines 
must  be  made  as  light  as  possible.     They  may  in 
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the  future  in   two  ways.      It   may   be 

found  economical  to  run  with  one  white  man. 
gaining  increased  efficiency  and  lesser  mainten- 
ance costs,  to  make  up  for  higher  labour  charges. 
The  number  of  feet  that  such  a  machine  must 
bore  per  shift,  to  allow  of  paying  tor  the  labour 
of  a  white  miner,  and  to  make  costs  compare 
with  those  of  hand  stoping,  can  easily  be  worked 
out  for  each  individual  ease.  In  considering 
whether  thi>  can  be  done,  we  must  remember 
that  records  made  in  the  shallower  levels  of  the 
(Jeldenhuis  Estate  and  Jumpers  mines  are  no 
criterion  of  what  can  be  accomplished  in  the 
harder  reef  of  the  deeper  levels.  This  also,  of 
course,  applies  to  hammer  drill  performances  at 
Randfontein  and  Kleinfontein. 

(  >ne  man  drills,  run  either  by  natives  with  four 
or  more  in  charge  of  one  white,  or  perhaps,  with 
one  white  per  machine,  and  boring  short  holes 
-  'pes  of  minimum  width,  are  undoubtedly 
needed  to  break  much  of  the  thin,  rich  reef  on  the 
Hand.     With  the  method  mentioned  of  employing 

_  boles,  one  rigging  up  per  shift,  will  generally 
suffice,  as  five  or  six  6  ft.  to  7  ft.  holes  can  be 
bored  from  one  bar,  if  the  stope  is  properly  benched 
and  the  bar  properly  rigged  up,  as  previously 
described.  The  problem  of  taking  down  and 
rigging  up  again,  becomes  important  with  one 
man  drills.  A  miner  who  is  going  to  bore  ten  3 
ft.  or  4  ft.  holes  must  rig  up  3  or  I  times.     Even 


with  a  ■">  in.  bar  and  a  clamp  and  arm  arranged 
as  in  the  Gordon  drill,  this  takes  time.  A 
miner,  in  charge  of  such  machines,  should  be  pro- 
vided with  a  selection  of  spare   bars  of  differenl 

lengths,  and  can  then  set  up  fresh  bars,  ready  for 
his  workers  to  move  on  to,  while  his  machines 
are  at  work.  A  change  from  one  bench  to  another 
can  then  be  made  with  only  ten  minutes'  delay. 
This  matter  is  often  neglected  with  big  machines. 
The  battle  of  types  between  the  various  small 
drills  is  only  beginning,  and  there  are  yet  no 
definite  results  to  base  comparisons  on.  The 
question  of  the  ultimate  supremacy  of  the  piston 
or  hammer  type  for  work  on  these  holds  remains 
to  be  solved.  Undoubtedly  the  feature  of  mining 
work  in  America  has  been  the  rise  and  develop- 
ment of  the  small  pneumatic  hammer  drill.  It 
has  undoubtedly  displaced  the  small  2|  in.  piston 
machine  to  a  very  great  extent  in  stoping  work 
there  and  in  shaft  sinking.  In  England  record 
footages  in  sinking  in  limestone  have  already 
been  recorded  by  their  use. 

Hammer  drills  may  roughly  be  divided  first 
into  two  main  classes.  Those  which  are  valveless, 
with  the  differential  piston  or  hammer  itself  acting 
as  the  valve.  Machines  of  this  class  are  the  Little 
Imp,  the  Hardsocg  Wonder,  the  Murphy,  the 
Sinclair,  and  the  Leyner  Rock  Terrier  drills 
(Fig.  I.). 
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Fig.  1.— Leyner  Rock  Terrier  Drill. 


Xo.  13z  is  the  chuck,  formed  l<>  receive  drill  .steel  of  the 
ordinary  cross  type. 

V..  Hz  i- :.  buffer,  1"/.  a  buffer  plate,  and  9z  t  h>-  bearing  for 
'buck  and  for  hammer  pin.    These  three  parts  togetbei  serve 
•  hi' hi  for  the  striking  pin  and  hammer  upon  the  forward 
0<i  i  ;  a.ii il  .i  i ok''  the  piston  cushions  upon  air. 

\  i  v  i-  the  piston  and  •/■  the  striking  pin.  Through  the 
latter  the  blow  of  the  piston  is  I  to  the  steel. 

In.,  outer  part  "i  the  chuck  (13z)  forms  a  pinion,  which  meshes 
with  the  rotating  gear  il  Jzi.  Within  thi>  rotat  ing  gear  are  two 
feathers,  corresptonding  to  the  two  opposite  longitudinal 
grooves  In  the  feed  screw. 


The  turning  of  the  crank,  operating  on  the  feed  screw,  and 
thus,  through  the  rotating  gear,  upon  the  pinion  teeth  of  the 
chuck,  effects  the  rotation  oi  the  chuck  and  steel. 

W  v  ii.ii  Fittings  dpoN  the  Drill.— Entering  the  water  con- 
nection (A),  the  water  passes  into  the  water  connection  cap  (B) 
and  thence  into  the  water  tube  (C),  which  convoys  it,  without 
contact  with  the  working  parts  of  the  machine,  throrifjh  the 
drill  iht-0  lli"  sh  i  nk  of  the  hollow  drill  steel.  The  water  tube 
is  much  smaller  than  1 1 1 « •  passage  through  the  steel.  Around 
the  tube,  through  the  sane-  passage,  mingled  with  the  water, 
compressed  air  is  discharged  through  the  steel.  A  simple 
needle  valve  (hand  wheel  ot  winch  is  shown  in  cut)  controls  the 
discharge  of  water. 
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The  large  Leyner  machine  is  worked  by  a  piston 
valve  (Fig.  II.),  and  the  Little  J  ,  axial 


valve,  and  the  Gordon  drill  by  a  piston  or  spool    ! 
valve  at  right  angles  to  piston.     They  may  again 
e.  divided  into  those  drills  that  employ  an  anvil 


b,ock  to  take  up  and  transmit  the  blow  of  the 
hammer,  as  in  both  Leyner  machines  and  the 
<"•<  "I""  drill,  and  nearly  all  the  n  trike 

the  blow  directly  on  the    teel  il  i  If.     The)  mighl 
al  o    be    divided    into 
machines,  bul  I  will  return  to  thi 
The  favourite  small  machine    in   America 
•h    those    without  ,•■■    yalve, 

which   strike  the  steel  direct.     Their  advant  ige 
consists  in  their  extreme  simplicity  and  lighti 
Thej  transmit  the  force  of  this  blowmoredi 
to  the  rock,  having  to  overcome  the  inert 
tli"  drill  steel  only;  but   tiny  work  generally  on 
a  short  stroke  and  rely  on  a  high  velocity  I 
momentum  to  the   hammer,   which   is  ligl 
otherwise  trouble  might  occur  through  the  burr 
i"_  up  of  the  shank  of  the  drill  bit,  and,  as  they 
ften  worked  held  in  the  miner's  hand  only, 
heavy  blows  would  cause  too  much   jar  on  the 
operator's  muscles.     The  pistons  can  be 
to   last   a   long   time  without   undue"  leakag 
they  are  ground  into  a  case  hardened  cylinder; 
but   with  grit  getting  in,  leakage  losses  may  be 
developed  quickly. 

In    the   valve  machines  ol   small  Bize  trouble 
has   been   caused,  and  doubtless  will   1 1 
despite  the   use  of  strainers,  by  small   piea 
grit   or  seal,,   introduced   from   air  pipes  or    by 
careless    handling   getting   in    and    choking   the 
narrow  parts  or  sticking  the  valve.     Some  mines 
in    America   had  to  throw  out    the    Little  Jap 
machine   on    this  account.     Valve  moved,  anvil 
block  machines  are  heavier  and    and  more  con, 
plicated,   but  they  have  a  better  valve   motion, 
and  air  can,  if  necessary,  be  used  expansively. 
They  do  not  burr  up  the  end   of  the   steel,  but 
they  require  anvil  blocks  of  special   quality 
or  are   troubled  by  constant   breakages.     Differ- 
ences   are    also  found   in   the  manner   in    which 
rotation  is  affected.     The  large  Leyner  machine 
uses  a  ratchet  and   rifle   bar  like   those   of   | 
drills.     The    Leyner    Rock    Terrier   drill   as 
positive    geared    rotation    worked    off  the   feed 
screw.     The  Gordon  machine  has  a  positive  i 
tion   worked    by  a    central   spindle  ending  in  a 
handle  and  ratchet  at   the  rear  of  the  machine, 
if  the  other  drills  are  pivoted  on  the  handle 
or  airfeed,  and  are  oscillated  orrevolved  byahandle 
on  the  front  which  often  contains   the  air  valve, 
The  drawings  show    a   typical    mal:  imple 

American  hammer  drill  and  its  air  feed attachu 
(see  Fig.- III.).     Nearly  all  the*  -  of  drills 

are  working  with  success  in  America,  and  i 
of  them  have  been  tried  here  without  success. 
The  big  Leyner  drill  is  at  present,  I  believi  . 
work  on  only  two  mines,  the  Jupiter  and  the 
i  Ions  .lidated  Main  Reef.  The  Rock  Terrier  drill 
is  not  at  work  anywhere  here.  What  are  the 
causes  of  failure  ?     Why  is   a    machine   that  is 
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Fig.  III.— Murphy  Drill. 


1. 

Handle. 

12. 

Piston  rod. 

58. 

Lock  screw  for  handle. 

68. 

End  oil  plug  washer. 

■' 

Leather  washer  fur  handle. 

13 

•  Minder. 

59. 

Nut  for  handle. 

69. 

Side  oil  plug. 

3. 

Hammer. 

14 

Tail  piece. 

60. 

Back  head. 

70. 

Feeder  stuffing  box  nut. 

4. 

Bushing. 

20. 

Feeder  head. 

61. 

Valve  st  phi. 

71. 

Stuffing  box  gland. 

B. 

Leather  washer  for  boshing. 

21. 

Feeder  lock  nut. 

62. 

Stuffing  box  gland. 

72. 

Stuffing  box  ring. 

6. 

dan. 

...» 

I lei  cap. 

63. 

Stuffing  box  riii};. 

73. 

Packing. 

/. 

Valve  <;isting. 

23, 

Leather  washer. 

64. 

Stuffing  box  ring. 

74. 

Dogs. 

- 

Cylinder. 

55. 

Oil  plug  for  handle. 

85. 

Lock  nut. 

75. 

Spring  for  dogs. 

1! 

.  Tool  steel  nipple. 

5«. 

Rubber  buffer. 

66. 

Sponge. 

76. 

Leather  washer,  feeder  head 

57. 

steel  washer  for  handle. 

07. 

End  oil  plug. 

a  success  elsewhere  a  failure  here  ?  In  trying  to 
answer  this  question  I  must  borrow  largely  from 
current  American  technical  literature.  The  work- 
ing air  pressures  on  this  field  are  only  40  to 
1~>  lb.  per  sq.  in.  These  machines  were  all 
made  to  be  operated  by  air  at  90  to  100  lb. 
pressure.  G.  Leyner,  the  pioneer  of  hammer 
drills,  is  reported  to  have  said  that  it  is  impos- 
sible to  get  satisfactory  work  from  a  hammer 
drill  with  air  pressures  below  70  lb.  The  reason 
of  the  failure  of  these  hammer  drills  is  now 
obvious,  apart  from  certain  other  defects.  They 
were  all  provided  with  a  light  piston  weighing 
\  lb.  to  1  lb.,  with  a  very  short  stroke,  and  they 


relied  for  the  kinetic  energy  of  the  blow  (the 
product  of  half  the  mass  and  the  square  of  the 

MV2\ 

velocity   .,    I  on  the  high  velocity  caused  by  the 

high  air  pressures,  first  to  overcome  the  inertia 
of  the  steel,  and  secondly,  to  cut  the  rock ; 
and  they  also  relied  on  striking  1,500  to 
2,000  blows  per  minute.  Here  the  rock  wanted 
more  cutting,  and,  owing  to  the  low  pressure 
there  was  no  velocity  on  the  hammer,  thus 
they  could  not  bore  well  ;  the  number  of  blows 
per  minute  was  reduced  also.  Then  all  the  other 
drill  operators,  except  those  connected  with  the 
Gordon  drill,  were  troubled  with  the  supply  of 
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II. 


suitable  hollow  steel,  and  even  the  latti  i  had 
trouble,  1  believe.     G.  Leyi 
welded  bits  thai  were  alwa  d  the 

steel  sent  1'i'nin  America  for  his  small  machii  • 
also  for  the   Eardsocg  Wonder  machine,  though 
reported  to  be  satisi 

less  here.  Both  these  machines  are  hung  up  at 
present,  partly  for  this  cause,  though  l>"th  n 
would,  [  think,  have  to  lengthen  the  stroke  on  their 
machines  before  they  could  be  adapted  for  use  here. 
Then  no  machine  tried,  except  the  water  Leyner, 
had  any  suitable  water  feed  attachment  for  use 
with  hollow  steel,  and  here  a  hammer  drill  is  use- 
less without  water  being  led  through  hollow 
to  the  cutting  edge  of  the  drill  bit.     Fig.  I\  . 


sketch  showing  the  arrangement  of  the  front 
head,  water  feed  device  and  anvil  block  of 
the  Gordon  drill.  C  is  the  cylinder  wall.  11  is 
the  striking  hammer.  A  is  the  anvil  Mock.  F  11 
is  the  front  head  in  one  piece  :  this  latter  has  to 
take  up  and  resist  the  blows  of  the  hammer  should 
the  steel  not  do  so.  WB  is  a  hollow  water  ring 
secured  by  the  ring  R  and  the  lock  nut  L  N. 
8  is  the  shank,  and  O  the  stem  of  the  hollow 
drill  bit.  Air  is  exhausted  through  A,  and 
meets  the  water  coming  from  the  ring  along  the 
hole  P,  and  carries  it  down  the  hollow 
The   designers   of  the    Gordon    drill    were    in  a 


ll   id        <MI        the 
decided     tl 

rely  11 

(which  after  all  rnu  I 
double  the  kin< 
the  blow.     Without 
might  have  given  trouble  in  I 

and  in  !  heir  system 

the    steel,     and    "ii    the    anvil 
the    machine    itself, 

claimed   that 
I 
of  the  .Murphy  drill    were  al 
K\     their    firsl     failure,    and     they    claim 
to     have     prodi 

simpler  construction  tha  Ion   drill, 

one    that    will    Lore    t\\  their 

former   machine  did   at    60 

-e  drill-  irtly,  and 

American  maker-  ai  d 
also    adapl 
that   we   n 

When  i  _  50  lb., 

1  quit<  -■•  that   it  work 

any    machine    either  of   hammer    ■ 
at    thi  that    air 

sures  will  have  t"  be  improved  all   round   ;' 
type  i-  t"  be  a  perm 

]n  turn;  i  2  A  hammer  ami ; 

drills,   we   must  n<>w  ask   why  the   hammer  drill 

the  -J\  in.   piston  drill 
with  air   |  In  ( 'ripple 

Creek,  the  rock  is  mostly  fairly  hai     .  inter- 

I  by,  I  think,  phonolited 

than  our  quartziti  p  tes.    A 

miner  experienced  there  told  me  that  tl 
differ.  _  en  piston  drill  steel    was 

er  |  in.  than  the 
here.     All  hole-  drilled  i 

d    up  holes.      Tli 
about  dust   production  ;    tie-  min 
wear  re>pi; 

re.  the  hammer  drill  d< 
as  the  piston  drill  :  but  ■ 
of  the  air  I  iwn  in  di 

arm  bar  or   damp    is 
diameter    hammer    drills.       \ 
the  tail  of  tlii' 
id  in  the  stope  filling,  and  drilling 
within  15  minutes  of  entering  thi 
well  known  thai 
working  time  is  employed  in 
drill-.  -     - 

adjusting  machi  -ing  drill    bits, 

etc.     In  boring  und  with  ham- 
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mer  drills  most  of  this  time  is  saved,  hence  better 
work  is  done.  In  an  eight-hour  shift,  10  ft.  is 
bored  by  a  2  in.  Murphy  drill, against  25  ft.  with 
a  L'j  in.  piston  drill,  even  though  they  do  not 
bore  as  rapidly  when  actually  running.  Repairs 
are  cheaper  than  with  piston  drills,  working  out  at 
about  half.  The  air  consumption  is  less  per  foot 
drilled,  though  not  much  less  per  shift,  as  the 
hammer  drill  is,  as  before  pointed  out,  working 
more  continuously.  Solid  steel  is  used  in  these 
up  holes,  hence  in  this  class  of  work  the  cost  of 
drill  steel  runs  about  the  same  as  with  piston  drills. 

What  are  the  conditions  here ?  Are  they  equally 
favourable,  and  are  they  such  that  we  can  expect 
the  same  advantages  from  hammer  drills  'I  Here 
the  rock  is  harder  to  cut,  and  heavier  blows  must 
be  delivered  on  hollow  steel,  which  is  itself  more 
expensive  in  first  costs  —cost  of  upkeep,  and  cost 
of  sharpening,  than  the  solid  steel  used  in  most 
piston  machines.  No  welding  can,  I  think,  be 
permitted.  The  hammer  drill  cannot  be  used 
with  the  air  feed  alone,  as  all  stopes  are  inclined, 
though  it  might  be  possible  to  work  steep  stopes 
at  Randfontein  and  elsewhere  with  sand  filling  on 
this  method  :  but  it  is  doubtful  if  the  water  feeds 
would  not  give  trouble.  Here  then,  as  in  a 
piston  machine,  a  bar  with  some  kind  of  arm  and 
clamp  must  be  employ!  d,  hence  not  much  time  is 
saved  here  in  this  respect  and  not  much  time  is 
saved  in  changing  bits.  A  water  feed  with  its 
great  advantage  and  corresponding  expense  must 
be  used,  and  nearly  all  the  holes  will  be  bored  a 
few  degrees  on  each  side  of  the  horizontal. 

As  far  as  I  can  learn  from  others,  and  from 
experience  in  mining  with  one  of  the  smaller  types 
of  hand  hammer  drills,  some  of  the  disadvantages 
of  this  type  are  that,  as  the  holes  drilled  have  very 
little  clearance,  great  care  must  be  taken  in 
alignment,  or  the  hole  will  get  out  of  truth  and 
be  lost.  Even  in  boring  vertical  and  up  holes  the 
drill>  are  liable  to  stick,  and  in  America  several 
patent  and  special  tools  are  employed  to  release 
such  drills.  Here  in  boring  down  holes  any  tem- 
porary stoppage  of  the  water,  due  to  grit  choking 
cocks,  or  passages,  is  almost  sure  to  result  in  a 
stopped  drill.  The  same  trouble  is  caused  by  a 
soft  drill  burring  up  on  the  ends,  choking  the 
central  hollow  core,  and  wedging  itself  by 
burring  up  its  ends.  The  chief  troubles,  met  with 
so  far,  have  been  owing  to  breakages,  and  this, 
of  course,  may  be  got  over  by  improved  design 
and  material.  The  types  of  big  Leyner  drill, 
however,  at  work  here,  cost  £6  to  _£7  per  month 
for  repairs.  The  advantages  proved  for  the 
hammer  drill,  with  water  feed  to  date,  are  a  very 
fair  boring  speed  in  ground  of  moderate  hardness, 
capability  to  be  handled  by  one  operator,  the 
power  of  drilling  at  the  same  rate  of  speed  in  any 
directions,  power  to  work  in  small   stopes,  and 


absence  of  dust  trouble.  Pillars  can  be  more 
easily  cut  out  and  stopes  run  more  parallel  to  the 
levels,  thus  allowing  rock  to  be  shot  always 
towards  box  holes.  I  am  certain  that  this  type 
of  rock  borer  with  its  few  wearing  parts  is  going 
to  be  largely  used  here,  and  I  am  pleased  that  the 
advantages  of  passing  water  to  the  cutting  edge 
of  the  drill  bit  down  hollow  steel  are  likely  to  be 
demonstrated.  The  Leyner  people  in  America, 
claim  to  be  beating  3{  piston  drills  in  footage 
bored  per  shift,  and  I  am  convinced  that  any 
success  this  machine  and  others  may  have  had,  is 
due  to  the  aid  thus  given  to  boring  progress.  If 
this  system  can  be  successfully  applied  to  piston 
operated  machines,  a  great  increase  in  efficiency 
will  be  at  once  shown.  In  attempting  in  my  last 
paper  to  forecast  the  development  of  rock  drilling 
on  this  field,  I  anticipated  the  rise  of  the  hammer 
drill  for  short  holes. 

AVith  regard  to  piston  drills,  I  thought  that 
the  practice  of  using  air  expansively  was  scarcely 
likely  to  be  in  the  long  run  economical.  Since 
then,  the  drill  known  as  the  Konomax,  the  inven- 
tion of  Mr.  Mauss,  of  the  Brakpan  Electric 
Works,  has  come  into  prominence.  As  its  design, 
and  the  principles  on  which  it  works  has  never 
yet,  I  think,  been  brought  before  a  technical 
society  ;  I  here  give  figures  showing  the  general 
design  (see  Fig.  V.).     The  piston  consists  of  two 


bet.  i'jo1/ 


is'.  lM.  tPesUm     A-./,  i  on  s„,.,ii  Stop  thrift  . 


that    of  other   piston 
as  passages  are 
pressure 


portions.  A,  and  A,,  working  in  a  corresponding 
cylinder.     The  effective  area  of  the  tan-  A  .  being 

double  that  of  tin'  tan-  A,.     The  effective  area  of 
A,  is  much  hit  iter   than 
drills  of  similar  diameter, 

past  the  rifle  I'ar,  so  that  the  air  pressure  arts 
effectively  on  the  face,  A1 1.  This  cannot  bedone 
with  ordinary  types,  hence  this  machine  b 
sumewbiit  more  powerful  blow  for  the  same  piston 
diameter.  The  air  space  of  the  smaller  cylinder, 
Bl,  i-  in  constant  communication  with  the  air 
supply  in  the  hose  pipe  through  the  inlet  I  >. 
The  supply  of  air  to  the  fore  part  of  the  large 
cylinder  air  space  B2  is  taken  from  I'-,,  and  is 
controlled  by  a  piston  spool  valve  1'.  worked  by 
fluid  air  pressure  to  effect  the  following  cycles. 
The  piston  being  in  the  position  shown,  live  air 
is  admitted  from  B,  to  the  front  of  the  piston, 
and  acting  on  the  face  A.,  (which  i-  double  the 
area  of  A,i  starts  to  drive  this  piston  l>ack 
against  the  lesser  total  pressure  on  the  fare  \  . 
At  a  predetermined  point  in  the  back  stroke,  the 
valve  cuts  this  supply  off,  and  the  air  is  allowed 
to  expand.  This  point  is  generally  at  half 
stroke,  giving  an  expansion  of  2  to  1.  As 
expansion  occurs,  the  pressure  on  the  face  A.,  is 
diminished  until  it  is  only  equal  to  that  on  A4. 
Tin-  pressure  on  A4  is  then  able  to  overcome  the 
momentum  of  the  piston  and  bring  it  to  rest.  \t 
this  instant  the  air  is  exhausted  from  the  front  end 
of  the  piston  by  the  movement  of  the  valve,  and  the 
piston  i-  driven  forward,  and  makes  a  free  stroke. 
Air  is  again  supplied  to  A3,  and  the  cycle  repeated. 
Atmospheric  pressure  is  maintained  between 
the  piston  rings  by  means  of  an  aperture  A  in  the 
cylinder  walls.  This  is  in  connection  with  the 
arrangements  for  moving  the  valve.  The  machine 
thus  exhausts  air  once  in  the  cycle  and  that  upon 
the  backward  stroke,  instead  of  twice  as  in  the 
ordinary  machine.  The  air  is  transferred  from 
Bj  to  drive  the  cylinder  back.  The  pressure  i* 
always  maintained  behind  the  rear  end  and  allows 
the  valve  P  being  placed  right  over  the  front  end 
of  the  cylinder,  thus  making  the  exhaust  part 
short  and  straight.  There  is  thus  no  air  lost  in 
clearance  spaces.  The  cold  exhausted  and 
expanded  air  having  a  direct  exhaust,  freezing  up 
(which  would  otherwise  occur)  is  obviated.  The 
following  is  a  statement  of  the  air  consumed  by 
the  Konomax  drill  and  one  of  the  usual  type 
with,  say,  3  in.  dia.  piston  : 

Ordinary  Type. 
On  Front  Stroke. — Piston  area  =  7  sq.  in.; 
stroke  =  6  in.,  cub.  measurement  of  air  used  4l' 
cub.  in.  On  Back  Stroke. — Piston  area  less  U  in. 
piston  rod  =  5}  sq.  in.,  stroke  6  in.,  cub.  in.  air 
used  =.">>1.1,.  Area  of  valve  ports  and  clearance 
KSxlxi "in.  =  9,  therefore  air  used  per  double 
stroke  about  82  cub.  in. 
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cut  off  at  half  stroke     14  x  3     i_'  cub.  in. 

'1'his  shows  a  th 

Cent    air,  ami    tests  on    new    mach 

show  this  to  be  obtained.     Owing  my  in 

the  valve  chest  and  air  port  weights,  despite  the 
difference  of  size  of  cylinder,  the  weight  ol  the  .bill 
compares  favourably  with  that  of  drill-  ol  the 
ordinary  types,      [ts  deti  d  compi  ' 

question  its  power  of  rapid  boring  that 

any  theoretical  saving  of  air  will  he  offset  inpi 
by  increased  leakage.     Increased  l        g         ound 

!Ur  past  the  piston  when  worn,  as  com] 
with  that  of  an  ordinary  machine.     In  Buch  a 
machine  each  end  i-  under  pressure  half  its  time 
and  the  total  Leakag 

=  circumference  of  a  .'»  in.  circle  =9*4  in  tor  tin- 
whole  working  time.  In  the  Konomax  drill  B, 
is  under  pressure  all  working  time  JH  in. 
leaking  .  and  also  the  6  in.  diameter  pi-ton 

ring  under  pressure  half  its  time  =  9*4  in.      Total 
Ifi  3,  or    twice    that   of  an    ordinary   drill.      This 
may    not,   however,   prove    very    serious,   or    very 
greatly    reduce    the    saving    of    air.      This    drill 
certainly     presents     great     possibilities    in    air 
economic-    for    piston    rock    drills    and    ab 
hammer  drill-.      It  has  one  great  defect  that  must 
mitigate  against  its  use  in  certain  work,  such  as 
putting   down    long   holes   in   .-haft-   and   w. 
The  length  of  the  stroke  is  determined  by  the 
gradual  equalisation  of  two  opposing  forces,  the 
air  expanding  on  the  front  area  and  the  constant 
pressure  on  the  back.     Any  addition  to  the  last 
force   means   that    the    .-troke    will    be  >hoi  I 
and  the  drill  steel  be  inclined  to  stick  about  this 
point.      This  must  occur  where  the  weight  of  long 
steel  is  added  to  the  pressure  <-n  the  back  of  the 
piston,  or  also  in  flat  dry  holes   where  tb< 
great  friction  on  the  steel.     Hence  in  such  work 
the  ordinary  type  of  machine  must  more  than  hold 
its  own.     However,  in  general  fre 
holes    inclined  below   the  horizontal,  I    think    it 
proved  that  it  bores  about  as  rapidly  as  any  drill  at 
half  air  consumption,  costing,  say,  3s.  to  ts 
p  i  shift  for  power.    Where  I.  however,  think  the 
great  promise  of  the  machine  lies  is  in  the  case  of 
those   mines  wallowing  in  the  slough  of  low  air 
pressures.     lam  pretty  certain  that  the  Koe 
drill    boring  at    70  lb.    pressure,   in    most    i 
could  beat  any  other  drill  boring  at  60  lb.     Take 
the  case   of  such  a  mine  throwing  out  all  other 
machines  and  installing  an  equal  number  of  this 
make,  they  should  find  the  average  air  pr 
improved    to    such    a    degree   that   efficiency   in 
boring  would  be  increased  20  per  cent. 

I  have  no  interest  whatever  in  this  drill,  and 
there  still  remains  the  doubt  of  its  efficiency  over 
long  periods;    but  I  think,  if  adopted  in  this 
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V:.  '"I  o  '    ale   ««  knocking  Jbe 

machine  is  said  to  oei      1  automatically. 

front   head  and   to   wor*    u  f 

The  -P^n  »  Jout  haM that^        ^ 

2  ^  ^DouUks^ f  SS u^  will  be  met 
ir^SSfbTtl We  idea  is  most 

1,,T,,i'TlH,;w"i-,-^n.;ionn,a1eT,1ni1l,- 

,  -A, -ill    which  1  mentioned  in 

dielectric  air  d  ^^V  believe,  about 

mer    1";1"','-1         the   S      ft    appears  to 

1,,W        1'    ho  Id   be  most  useful  for  certain 
economy,  and  ,      f  cm.rent 

work  here  where  mines  kav.  a  ^uppiy 

•i  ii,  tv.r  underground  work,      wnert     i» 

^     Jnwi^onTmachine  working  one  shift, 
can  he  run  with  one  ^   ^^   ]ji,,V(, 

and  where  ve,  tiktu  g  d  ^  fc 

mlCai  ;  ,  :ur  drill,  a,nl  it  might  easily 

necessary  foi  Hm-™  \     '   and  ased  there, 
ken  into  very  fUxtstopes  ana  u 

The   Bantam .  dnU   is  of  only  1*  m  fa 

^ValfnottoAed  expansively 

^-konthe.^y.-,^      H.;-^,,,,^ 

3t°nng  rCd  kbonr  TheP  plain  slide  valve 
pCTtoAv^tatetn^kesthe  valve  action  very 
moved  by  a  tappet  iu  The  wear 

P-ifealstSripbytSeringinthe 

■3e£33asKS 


•fi,  the  1)  slide  combined,  which 
m0ved  valve  With     »  ^     favour  of   a  spool 

I  adversely  criticised  b.  ton ,  in  niacnine. 

^touvnlvlikntha;..,  j^^V al,ovedone, 
The  chuck  is  said  to  be  a  mu         £  aUowing 

IT  in. 


bet.  i»»t 


/     1/    ii     Um     Votes  on  8mall  Stope  Drills. 


ii'. 


The  Little  Wonder  and  Imperial  drills  made 
1>\  Stephens  &  Co.  are  fluid  moved  piston 
valve  drills  of  the  usual  type.  The  chuck 
mi  these  machines  is  claimed  to  be  a  greal 
improvement  on  the  ordinary  U  boll  chuck  in 
cost  of  upkeep  and  rapidity  ol  changing.  The 
[ngersoll  Company  arc  not  pushing  the  sale  of 
their  -  \  in.  Engersoll-Sergeant  machine,  evidently 
pinning  their  faith  on  the  Gordon  drill. 

The  Imperial  stoping  drill  is  the  best  out 
and  "Ht  attempl  to  const  rucl  ;  one  man  machine. 
k  weighs  only  75  lb.  and  has  novel  features 
deserving  notice.  The  piston  diameter  is 
l|  in.  and  stroke  1  in.  An  attempt  has 
been  made  to  enable  drilling  to  be  performed 
with  equal  rapidity  in  all  directions  by  passing 
air  down  hollow  steel  to  the  cutting  face.  The 
benefit  of  this  in  boring  up  holes  is  obvioi 
generally  the  bit  has  to  cut  the  rock  over  and 
over  again.  Whether  there  is  a  perceptable 
increase  in  the  rate  of  boring  wet  holes  is  more 
doubtful.  Mr.  Stephens,  the  manufacturer,  has 
had  very  good  results  in  practice,  and  lias  obtained 
hollow  steel  that  appears  to  stand  the  severe  work 
in  piston  drills.  Recently  his  '_',  in.  machine 
I  a  flat  hole  in  one-third  of  the  time  taken 
by  a  rival  machine  of  the  same  diameter  using 
solid  steel.  Undoubtedly  it  will  do  better  and 
quicker  all  round  boring  work  than  any  others  at 
present  at  work,  and  if  it  will  stand  up  to  the 
work  will,  I  think,  be  a  success.  The  trouble 
with  it  is  that  a  spray  must  lie  used  with  it  when 
uppers  are  bored,  and  miners  do  not  like  sprays, 
as  they  do  not  allay  all  the  dust,  and  the  only 
water  often  available  for  them  is  foul  water.  Then 
the  cost  of  upkeep  of  hollow  steel,  and  of  sharpen- 
ing, is,  of  course,  more  than  with  solid  steel,  but 
a  very  small  increase  of  boring  rate  will  soon  pay 
for  that. 

I  still  believe  the  real  need  of  the  Hand  is  for  a 
small  water  feed  piston  drill,  if  these  small  drills 
are  going  to  hold  their  own  against  the  water  W'vd 
hammer  drills.  From  myremarks  on  hammer  drills, 
it  will  be  evident  that  I  think  they  are  largely 
the  coming  solution  of  the  stoping  problem,  as 
undoubtedly,  they  should  be  easier  to  keep  in 
repair,  and  cheaper  to  maintain,  than  most  piston 
drills.  The  causes  of  failure  in  the  past  are.  I 
think,  largely  removable  ami,  provided  with 
water  feed  and  hollow  steel,  they  should  bore 
almost  as  rapidly  as  piston  drills  with  solid 
and  are  easier  one  man  machines  than  most  piston 
drills. 

I  have  now  on  order  a  number  of  sets  of  hollow 
steel,  provided  with  water  attachment  for  use 
with  any  make  of  piston  drill,  and  these  will  be 
sufficient,  should  the  quality  of  the  hollow  steel 
come  up  to  expectations,  to  prove  whether  an 
ordinary   machine   can    be    got    to    drill     with 


increased  speed  in  any  direction.     If  tl 

success,   I  should    like   to   tr\    them    in    ,i    special 

machine  designed  for  them. 

A  -  t  here  would   1"  ble  w  ith   mudding 

any  hole,  up  or  ■!•  .w n.  I     bould  like  to   try  the 
effecl   ol   shortening  tip  to   2   or   2J    in. 

lining  ,i    larger  cylinder  diameter.     The  pi 
long   stroke   on    machines   is   adapted    tor    low 
velocities   ol    piston,    and  to  allow  ol  the 
kicking   out    the    mud   from   the  hole,  and  also 
to    allow    of   the   blunted    steel,    wldeh 
know  is  often  ii-  d,  <  I  be  rock  instead   ot 

cutting  it.     Of  course,  a  drill  bit  must  get    more 
o    less  blunted  ;    but  by  using  mi  bite 

with  a  water  feed,  and  working  with  lengths  ol 
steel  only  a  foot  in  difference,  it  should  be 
possible  to  put  down  a  I  ft.  hole  ad  tin-  way  with 
sharp  steel.  The  Ion-  stroke  tend-  to  |< 
power,  owing  to  vibrations  on  tie-  machine, 
causing  the  drill  bit  to  strike  obliquely  on  the 
sides  of  the  hole,  thus  wearing  tic  ff  the 

bits  and  destroying  some  of  the  force  of  impact 
on  the  bottom  of  the  hole.  The  striking  enei  i 
the  blow  depends  more  on  the  mass  moved  than 
on  the  velocity,  a-  to  double  the  energy  developed 
we  have  to  increase  the  velocity  four  times.  There- 
I  should  think,  that  such  a  drill  with  a 
-hoit  stroke,  provided  it  was  always  supplied 
with  sharp  steel,  should  be  able  to  combine  some 
of  the  advantages  of  both  hammer  and  i 
drills.  By  shortening  tic  stroke,  a  valve  or  valves 
might  be  arranged  to  allow  direct  exhaust  of  air 
at  both  ends,  and  very  short  air  entrance  port-. 
With  air  from  70  to  'jn  lb.  pressure,  the  number 
of  blows  per  minute  should  be  run  up  well 
900,  the  rock  being  then  cut  by  a  number  oi 
lighter  blows.  Such  a  machine  would  not  be  of 
much  use  with  pressures  under  60  lb.,  and  no  use 
at  all  where  any  drill  bits  had  to  be  used  twice  : 
but  with  high  air  pressures  I  which  will  Burely  be 
arranged  for  in  all  new  mine--  by  putting  up  com- 
jors  to  work  at  Km  H>.  or  over,  and  by 
scientifically  designing  the  underground  pipe 
lines  and  putting  them  in  under  supervision  with 
the  best  material  and  labour)  it  should  make  an 
ideal  stoping  drill,  as  a  simple  arrangement  could 
bi  devised  to  make  it  easily  controlled  by  one 
man.  It  would  avoid  the  trouble  of  net 
great  care  ill  alignment  that  hammer  drills  have, 
and  no  bits  should  stick,  even  if  the  water 
were    cut    off.       The    stroke    being    shorter,    the 

-  of  the  steel  would  be  less  worn,  and  - 
could  be  run  on  a  smaller  difference  of  gauge. 
Working  with  sharp  steel,  and  a  shorter  stroke, 
there  would  be  much  les3  wear  and  tear,  a-  it  l- 
P  mnding  blunt  steel  on  tin-  b  ittom  of  a  hole, 
that  knocks  piston  machine-  out.  apart  from  care- 
ss in  starting  holes.  This  is,  •  only 
my    idea    founded    on,   at  present,   an  unproved 
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hypothesis,  that  a  water  feed  can  be  successfully 
d  a  piston  drill  for  a  long  period  under 
working  conditions,  and  my  reasoning  might 
prove  quite  wrong  in  practice,  and  such  a 
machine  not  bore  at  all  rapidly. 

Really,  after  all.  we  know  but  little  of  the  science 
of  rock  cutting  and  boring  here  on  the  Rand. 
With  all  our  boasted  "brains  to  the  square  inch"  we 
haye  worked  disgracefully  in  the  past  and  wasted 
power  wholesale.  Are  we  going  to  be  content  in 
the  future  to  leave  the  solving  of  this  problem  to 
manufacturers  who  very  likely  have  uo  proper  data 
to  go  on  themselves.'  We  have  thousands  ol 
power  applied  to  boring  rock,  and  yet  we 
are  working  very  much  in  the  dark  regarding  the 
true  economy  of  the  process.  For  instance,  we 
know  it  cannot  pay  to  use  a  drill  bit  after  it  has 
been  blunted  to  a  certain  degree  :  yet  thousands 
are  used  twice,  and  we  really  know  nothing  of  the 
amount  of  los>  in  boring,  say,  a  foot  with  blunt 
.-teel  against  a  foot  with  sharp  steel. 

In  mechanical  engineering  the  exact  angle  of  the 
cutting  bit  is  calculated  for  different  work  in 
different  material.  Conditions  are,  of  course, 
different  in  rock  boring  ;  but  no  experiments  are 
made  to  find  the  best  angle  for  cutting  edges  of 
drill  bits,  and  what  difference  a  cutting  edge  of  90J 
makes  to  one  of  60'  in  hard  and  soft  rock  respec- 
tively. Taking  into  consideration  the  extra  cost  of 
sharpening,  providing,  and  removing  extra  steel, 
time  lost  in  changing  bits,  would  it  or  would  it  not 
pay  to  run  steels  in  big  machines  with  a  difference 
of  12  or  15  in.  instead  of  18  or  24  in.  ?  In  bor- 
ing average  reef,  what  is  the  best  ratio  to  start 
with  of  foot  pounds  of  energy  per  inch  length  of 
cutting  edge  for  the  blow  given  by  a  rock  drill  1 
\\  hat  is  the  best  relation  between  mass  and 
velocity  for  the  striking  body .'  For  instance,  would 
not  a  2|  in.  machine  drilling  at  80  lb.  pressure 
bore  faster,  even  with  the  same  sized  bit,  than  a 
3{  in.  machine  working  at  60  lb.  1  All  these  and 
a  host  of  other  questions  are,  I  think,  worth 
answering.  Some  few  experts  and  some  manu- 
facturers may  know  all  about  them  ;  but  I  doubt 
if  they  do.  Surely,  it  would  be  worth  the 
industry's  while  to  have  a  portion  of  a  mine  set 
apart  for  testing  all  these  questions  in  our  own 
rock.  It  would  be  easy  to  prepare  a  large 
syllabus  of  experiments  worth  trying,  amongst 
others  to  find  out  what  is  the  exact  increase  of 
boring  speed  with  increased  air  pressures.  The 
various  types  and  makes  of  machines  could  then 
be  tested  by  impartial  investigators  and  their 
relative  efficiencies  under  working  conditions 
compared. 

I  have  not  dwelt  much  upon  relative  air  con- 
sumptions, for  it  is  evident  that  this  is  a 
relatively  unimportant  question,  because  even  the 
saving  of  o0  per  cent,  of  air  in  a  3|  in.  drill  means 


only  about  os.  to  4s.  per  shift,  and,  therefore,  a 
drill  with  double  the  air  consumption  is  a  better 
drill  to  use,  if  it  can  break  only,  say,  .',  ton 
more  per  shift,  or,  say,  bore  from  2  to  3  ft.  more. 
The  difference  is,  of  course,  less  with  2  in.  drills. 

The  same  principle  applies  to  coat  of  main- 
tenance. How  much  more  must  a  machine  that 
costs  i' I  per  month  for  maintenance  bore  than 
one  that  costs  «£2  per  month.'  Obviously  sup- 
posing rock  broken  costs  6s.  per  ton,  and  that 
a  -1  ft.  hole  will  break  1  ton,  it  has  only  to  bore 
enough  to  break  7  tons  extra  per  month,  or 
an  average  of  6  in.  per  shift  to  pay  for  itself. 
Similarly,  to  pay  for  one  extra  labourer  at  3s. 
per  day  it  must  break  about  J,  ton  extra,  or  bore 
2  ft.  more  per  day.  Therefore,  it  will  pay  better 
to  use  a  small  machine  requiring  two  labourers, 
using  twice  as  much  air,  and  costing  twice  as 
much  in  maintenance  as  another,  if  it  will  bore 
4  to  5  ft.  extra  per  shift.  If  the  cost  per  ton 
broken  is  higher  than  this,  it  will  need  to  bore 
less  than  this.  I  have  not  taken  into  considera- 
tion questions  of  capital  outlay  for  air  compressors 
in  this  discussion. 

We  see,  therefore,  that  our  real  need  is  for  the 
quickest  boring  tool  procurable  and  the  one  that 
will  bore  the  most  footage  in  a  given  time  will 
justify  its  existence  in  the  long  run.  I  think  the 
most  economical  known  way  of  breaking  a  36  to 
42  in.  stope  is  by  using  2|  in.  machines,  boring 
6  ft.  holes  and  working  with  three  machines  and 
seven  skilled  natives  under  one  white  man,  where 
conditions  are  favourable  and  air  pressures  60  lb. 
and  over,  and  with  machines  all  working  on  the 
same  face,  otherwise  two  machines  per  man  must  be 
used. 

The  hammer  drill  for  work  in  narrow  stopes 
has,  I  think,  come  to  stay.  It  must  have,  how- 
ever, a  water  feed  causing  extra  expense  for  piping 
and  hollow  steel  against  a  lesser  cost  of  upkeep. 
Whether  any  type  will  finally  displace  the  small 
piston  drill  boring  with  solid  or  hollow  steel  I  do 
not  like  to  predict.  If  hollow7  steel  is  coming  in 
for  piston  drills,  star  bits  will  have  to  be  made 
from  the  solid,  and  I  am  certain  this  always  pays 
in  hard  ground.  Hence,  drill  sharpening 
machines,  like  the  local  Kimber,  or  that  made  by 
Word  Bros.,  of  San  Francisco,  which  can  make 
machine  steel  as  well  as  sharpen  it,  must  come 
into  use  more  largely. 

I  am  more  and  more  convinced  that  the 
question  of  working  air  pressures  is  a  vital 
one.  I  am  at  present  employing  90  lb.  pressure 
with  3|  in.  Ingersoll  drills  in  shaft  sinking 
in  quartzites  as  hard  or  harder  than  any  reef 
on  the  fields.  Three  8  ft.  holes  are  easily 
bored  in  two  hours.  Maintenance  costs  do 
not  reach  £o  per  month.  This  shows  that  in 
stoping  each  machine  at  present  on  the  Rand 
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should  under  such  air  pressures  bore  easily  6 
holes  8  ft.  long  per  shift.  One  white  man  per 
machine  might  then  be  employed  and  costs 
reduced  greatly.  The  record  driving  of  225  ft. 
per  month,  recently  done  by  Mr.  I'.  Girdler 
Brown,  at  the  Cinderella  Deep,  was  accomplished 
with  air  at  80  to  90  lb.  pressure  at  the  face. 

The  President :  Machine  drills  have  been 
so  much  to  the  from  of  late  thai  this  paper  ol 
Mr.  Weston's  appears  at  a  very  opportune 
moment.  After  hearing  him  to-night  I  think  you 
will  agree  with  me  that  the  subject  could  not 
have  been  dealt  with  more  comprehensively. 
The  paper,  1  am  sure,  will  in  the  circumstances 
lead  to  a  very  lively  discussion  :  there  i- 
much  debatable  matter  in  it.  Mr.  Weston 
that  we  want  the  quickest  drill  procurable.  There 
is  a  great  deal  in  that,  and  it  brings  in  the 
question  of  the  efficiency  of  drills  of  which  we 
have  heard  rather  much  of  late.  It  may  be 
that  there  are  two  kinds  of  efficiency  efficiency 
from  the  mechanical  engineer's  point  of  view,  and 
efficiency  from  the  miner's  point  of  view.  Now 
these  two  points  of  view  are  absolutely  diffi 
The  mechanical  engineer  talks  of  a  drill  being 
efficient  when  the  drill  uses  little  air.  and  the 
miner  believes  a  drill  to  lie  efficient  when  it  has 
this  combined  with  many  other  qualities.  A-  a 
matter  of  tact,  the  miner's  definition  of  an  efficient 
drill  is  "a  drill  which  does  its  work  at  the  smallest 
cost,  everything  included,"  and  I  think  that  defini- 
tion was  running  in  Mr.  Weston's  mind  when  writ- 
ing bis  paper.  A  miner  may  prefer  a  drill  which 
consumes   quite  a  lot  of    air  if,   as  .Mr.    \\ 

tl  does  more  work,  and  therefore  more  than 
for  the  slight  excess  of  air.  I  hope  tin 
you  who  deal  with  drills  will  come  forward  in  the 
discussion.  It  is  certainly  a  matter  of  satisfaction 
that  there  are  quite  a  number  of  new  drill-  on  the 
market  at  the  present  moment,  but  it  is  too  early 
to  express  anything  like  a  definite  opinion  regard- 
ing their  merits  as  practical  mining  machines  : 
however,  I  hope  that  out  of  the  number  we  have 
before  us  one  or  two  will  be  found  to  be  improve- 
ments. 

A  FEW  XOTES  OX  THE  REFINING    OF 
BASE   BULLION. 


(Read  at  May  Meeting,  1907.) 


By  C.  W.  Lee  and  W.  O.  Brunton  (Mem 

REPLY    To     DISCI   —loN. 

Messrs.   Lee  and   Brunton  :     Referrii 

Mr.  Johnson's  query,  as  to  whether  we  found  that 
the  silver  passed  into  the  slag  disproportionately 
to  the  gold,  we  have  made  the  following  assays, 
and  found  that  in  the  case  of  bringing  670  oz.  of 


bullion,  assaying  761  tin-  up  to  :,  fineri 

that    |   529  '•/.   o|     -,,ld  and    2'  I'i    •>/.   ..! 

contained  in  the  slag,  and  thai  q  cut. 

of   this  bullion    was  in   a   metallic  state,  b 

been    unavoidably    rem I    in    the    ( 

skimming, 

Mr.  Lane  <  !arter's  rem  irks,  on  the  fineness  of  the 

bullion     on    the     Western    '  ,     0Ul 

our  own   experience  ;   on   the  Windsor  the  mill 
,urold   used   to  assay  about  925  fin  com 

pared  with  the  Eastern  <  !enti  il  section  about 
and  —till  further  east  aboul  870.     Our  difficulty 
of    base    cyanide    bullion    bas    disap] 
mysteriously   as   it   came,  the  bullion 
between  880  and  890  fine.     We  maj  add  tl 
change  in  the  treatment   during  the  clean-up  or 
the  smelting  has  taken  place,  so  that  tin-  origin  of 
base  bullion  is  <x\\\  undetermined. 

In  reply  to  Dr.  Kirke  Rose,  we  find  that  the 
wear  of  the  \  bore  clay  tubes  i-  very  slight,  but 
that  they  occasionally  open  out  at  the  joint  of  the 
two  sections. 

We  regret  that  for  Prof.  Wilkinson's  informa- 
tion we  hail  not  an  anemometer  attached  to  tin- 
air  supply,  nor  were  able  to  not  _  tem- 
peratures with  the  pyrometer,  but  must  remind 
him  that  from  the  moment  the  bullion  is 
received  from  the  cyanide  department,  until 
the  actual  tine  gold  contents  and  bar  are  handed 
to  tin-  secretary,  the  assayer  has  regrettably 
not  even  time  fur  the  refreshments  so  urgently 
required,  much  less  for  taking  scientific 
tions  or  working  out  formulae. 

NOTES  ON  WAIH1  ORE  TREATMENT. 


{Read  at  July  Meeting,  19i 


By  Ralph  Stokes  (Member). 


DISCI  SSION. 


Mr.  F.  F.  Alexander:  Mr.  Ralph  Sb 
contribution  on  ore  treatment  at  the  Waihi  d 
of  New  Zealand   opens   up   at    least    •<n<-   poi 

lerable  interest  to  us  at  the  present,  namely. 
tin'    Barry  honeycomb  liner  for  tube  mills  ;  this 
method  of  lining  a  tube  mill  has  not  been 
here,   as   tar   as    I    know,   although    a    con. 

frames  are  now  ready,  charged  with  broken 
silex,  tiint   pebbles,  and   a  mixture  of  Trans 
cement  and  sai  "'mg':  we  hope  shortly  to 

have  this  set  running  in  one  of  the  mills  on  the 
Crown  Deep. 

I  cannot  agree  with  the  author  that  there  is 
any  parallel  between  his  description  of  tube  mill- 
ing at  the  Waihi  and  common  practice  on  the 
Rand,  for  in  referring  to  the  Davidsen  type  of  mill, 
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of  which  we  have  several  at  work,  he  gives  so 
little  detail  that  criticism  becomes  most  difficult 
from  a  comparative  point  of  view.  It,  for  example, 
only  80  tons  per  day  of  24  hours  is  passed  through 
the  mill  the  comparison  becomes  more  odious,  as 
against  our  240  I  I  a  coarser  material 

I  conclude  from  the  mention  of  spitzkasten  under- 
flow, that  the  Waihi  mine  is  wet  crushing,  as  with 
dry  crushing  6  tons  per  hour  to  about  1  per  cent. 
+  60  (material  used  for  cement),  the  life  of  a  2| 
in.  silex  liner  in  constant  use  night  and  day  is 
about  two  years.  I  mention  this  fact  to  show  that 
what  is  quite  suitable  for  one  class  of  ore  may 
not  meet  with  success  everywhere,  and  I  am  of 
opinion  that  a  east  iron  Dairy  honeycomb  liner 
will  not  run  200  days  on  the  Crown  Deep,  but 
may  do  so,  say,  at  Roodepoort.  I  have  often 
noticed  when  examining  a  well  worn  mill  how  the 
iron  wedges  <  used  for  keying  a  last  course) 
protect  the  adjacent  flint  blocks,  and  this  led  me 
to  try  several  courses  of  grizzly  bars  longitudi- 
nally through  the  mill.  The  5  in.  grizzly  bars 
wore  away  practically  as  fast  as  the  silex  blocks, 
and  after  a  second  trial  I  came  to  the  conclusion 
that  they  were  a  failure  :  the  honeycomb  set  I 
have  on  the  mine  is  15^  in.  square  inside,  6  in. 
deep,  in  four  compartments,  and  1  in.  to  |  in  thick, 
and.  filled  with  silex  concrete,  will  weigh  a  little 
over  19  tons  without  the  ends,  which,  by  the 
way,  we  shall  not  attempt,  owing  to  the  number 
of  bolt  holes  tending  to  weaken  the  ends  of  the 
mill. 

Had  Mr.  Stokes  given  more  detail  in  connection 
with  this  part  of  his  paper,  such  as  internal 
diameter  of  mill,  ratio  of  water  by  weight  to  solids 
fed,  consumption  of  pebbles  per  24  hours,  rise 
of  temperature,  if  any,  and  so  on,  then  one  could 
judge  whether  particularly  good  work  is  being 
done,  as,  for  instance,  the  tables  of  grading  on 
these  fields  compare  somewhat  as  follows  : — 
Waihi  decreases   +  60  from  31*03  tons  to 

1-28  =  29-75  =  95-87  per  cent. 
Crown  Deep  decreases  +60  from  67*87  tons  to 

8-00     59-87   =88-21  percent. 
Waihi  increases  -60  from  68*97  tons  to 

98-72     29-75  =  43-13  percent. 
Crown  Deep  increases   -60  from  32*13  tons  to 
92-00  =  59-87  =  186-33  per  cent. 

It  is  clearly  seen  from  the  above  figures  that  if 
the  Waihi  ore,  as  Mr.  Stokes  -ays.  is  comparable 
with  our  banket  deposits  there  is  considerable 
room  for  improvement. 

Mr.  Stokes'  description  of  the  vacuum  filtering 
of  slimes  is  most  interesting,  and  I  am  sure  our 
members  would  welcome  a  carefully  written  paper 
on  this  method  of  slime  treatment,  as  the 
simplicity  of  the  apparatus  would,  I  feel  sure, 
recommend  itself  to  small  concerns  with  high 
slime  values, 


NOTES  ON  THE  ESTIMATION  OF 
CAUSTIC  LIME. 


(Read  'it  August  Meeting,    1907.) 


By  Edw.   H.  Croghan  (Member). 


DISCUSSION. 

Mr.  W.  Taylor:  Before  making  any  remarks 
on  this  paper,  from  the  seller's  point  of  view, 
I  wish  to  thank  him  for  the  thorough  manner 
in  which  he  has  gone  into  the  question  of  the 
value  of  the  caustic  lime  as  supplied  by  the 
various  lime  companies  to  the  mines.  It  had  been 
thought,  in  the  absence  of  any  satisfactory 
explanation,  that  when  the  majority  of  the  mines 
elected  to  analyse  the  lime  by  the  sugar  method, 
though  the  gravimetric  method  invariably  gave 
much  higher  results,  that  an  unfair  advantage 
was  being  taken,  which  the  lime  companies, 
owing  to  excessive  competition  for  business,  were 
unable  to  resent.  Mr.  Croghan's  exhaustive 
analysis  now  shows  us  that  practically  the  same 
results  can  be  reached  by  the  two,  or  including 
the  acid  method,  three  different  methods. 

But  in  spite  of  the  fact  that  these  minute 
investigations  dispose  of  any  doubts  as  to  the 
accuracy  of  the  method  in  vogue  for  estimating 
the  commercial  value  of  the  lime,  I  still  think  the 
sellers  have  a  grievance,  and  a  very  distinct 
grievance,  which  was  referred  to  by  Mr. 
McArthur  Johnston  in  his  remarks  at  the  last 
meeting,  that  is,  the  manner  in  which  the  sample 
is  taken.  He  says,  the  best  method  is  to  grind 
10  bags  from  each  truck,  a  most  excellent 
scheme,  but  one  which  it  is  extremely  improbable 
any  mine  would  systematically  carry  out. 

Let  me  suggest  a  less  ambitious  scheme,  one 
that  has  proved  satisfactory  in  practice  and 
occupies  a  very  short  time  to  carry  out.  On  one 
occasion,  feeling  very  sore  at  continued  deductions 
being  made,  I  went  out  to  a  mine  and  with  the 
assayer  took  at  random  one  bag  of  lime  from  a 
truck  which  had  just  arrived.  This  was  thrown  on 
to  a  I  in.  mesh  screen,  the  larger  pieces  crushed 
in  the  sample  rock  breaker  until  all  passed 
through,  and  two  cross  sections  were  taken  with  a 
-hovel  giving  enough  to  fill  a  bucket  ;  this 
amount  again  was  crushed  by  hand  to  pass  a  900 
mesh  screen,  and  then  quartered  down  until 
sufficient  was  left  to  fill  an  ordinary  assay  sample 
tin.  The  whole  operation  took  something  like 
half-au-hour,  ami  the  final  analysis  proved 
satisfactory  to  all  parties.  If  such  a  system  of 
sampling  were  carried  out  thoroughly  and  the 
sample  immediately  "  transferred  to  a  small  glass 
jar,  the  cover  of  which  could  be  screwed  down 
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tight  on  to  a  caoutchouc  ring,  thereby  ensuring 
complete  protection  from  the  air,"  to  quote  Mr. 
Croghan,  there  should  Dot  be  the  curious  differ 
ences  between  the  value  oi  1  he  caustic  lime,  as 
shown  by  the  analysis  and  actual  consumption.  For 
instance,  it'  a  truck  of  lime  analysing  80  per  cent. 
CaO  will  keep  the  solutions  in  the  desired  Btate 
of  alkalinity  for  ten  days,  a  truck  analysing  10 
per  cent,  should  .suivlv  last  only  five.  In  point  of 
tact,  further  supplies  arc  not  required  a  momenl 
Booner  ;  from  which  must  be  deduced,  thai 
cither  great  latitude  is  allowed  in  the  degree  oi 
alkalinity  to  be  maintained,  or  the  samples  are 
not  taken  with  that  considerate  care  for  the 
pockets  of  the  lime  burners,  that  our  cyanide 
managers  would  have  us  believe. 

It  is  a  well-known  fact  that  lime  absorb8 
moisture  very  rapidly,  but  from  a  commercial 
point  of  view,  this  seems  to  be  ignored,  the  blame 
for  inferior  lime  during  the  wet  season  Icing  put 
entirely  on  the  lime  companies.  I  find,  for 
instance,  from  December,  190"),  to  April,  1906, 
the  lime  supplied  by  my  company  averaged 
according  to  returns  from  several  mines,  68  per 
cent.,  whereas  from  May  to  September,  L906,  the 
analysis  showed  76  per  cent,  caustic  lime.  I 
mention  these  figures  to  show  that  even  suppo- 
sing the  samples  are  promptly  and  accurately 
taken,  and  the  analysis  carefully  carried  out,  it 
does  not  necessarily  prove  that  the  lime  produced 
by  any  particular  company  is  either  letter  or 
worse  than  any  other  lime,  unless  such  conditions, 
as  the  state  of  the  weather,  the  time  that  has 
elapsed  between  the  burning  and  sample  taking, 
etc.,  are  taken  into  consideration. 

I  must  apologise  for  travelling  rather  far  from 
the  points  raised  in  Mr.  Croghan's  paper,  but  am 
inclined  to  the  view  that  as  in  assaying  for  gold, 
so  in  analysing  for  caustic  lime,  all  parties  are  at 
the  mercy  of  the  sampler. 

Prof.  G.  H.  Stanley:  I  think  Mr.  Croghan 
deserves  the  thanks  of  this  Society  for  giving  us 
the  benefit  of  his  work  on  this  question.  His 
paper  calls  less  for  criticism  than  mere  comment, 
there  being  little  room  for  the  former. 

I  differ,  however,  with  his  definition  of  the 
term  available  lime,  as  I  think  it  would  be  prefer- 
able to  understand  by  the  term  that  lime  which 
is  soluble  in  water  and  therefore  available  for 
precipitating  slimes,  etc..  ie.,  that  which  is  avail- 
able and  not  that  which  might  become  avail- 
able. The  carbonate,  of  course,  is  not  available 
in  this  sense,  only  the  free  or  caustic  lime  being- 
included,  the  user  caring  nothing  for  insoluble 
compounds.  It  seems  to  me,  therefore,  that 
"available  lime-'  or  "free  lime'-  would  be  the 
most  suitable  term  to  employ. 


I    should    lil.'  youi    attention   I 

possible  '-an-''  "i  iln-  difii  repai  suits  after 

allowing  for  ever]  i"  ibl<  limi  compound  which 
could  be  formed  under  the  circumstances.  I 
think  the  explanation,  at  leas!  in  some  < 
1 .  •_',  ."..  I  .oi.  I  7,  lies  in  the  determination  of  soluble 
silica.  Some  years  ago  I  had  a  number  oi  cements 
and  mortars  for  analysis,  soluble  sili  roe  of 

the  determinations  I  had  t<.  make,  and  in  the 
course  of  my  analyses  I  found  thai  the  percentage 
of  silica  soluble  in  acid  depended  to  a  com  iderable 
extent  on  the  strength  and   temperature  of  the 

arid    employed.       After    this    experience     I     looked 

the   matter  up  and  found  that  this  behaviour  of 

the    silica    was    well    known,   and    consequently  a 

certain  strength  of  arid   -|  believe  cold  1(>  per 

cent,    hydrochloric  —  was    recommended 
standard  for  sole  use   in   this  determination   iii 
onicr  that   results  by  different   analysts,    or   of 

different  analyses  by  tin-  aan perator,  might  be 

comparable.  Free  lime  was  determined  by  the 
ordinary  gravimetric  method  a-  outlined  by  Mr. 
Croghan,  after  calculation.  These  variable 
soluble  silica  results  were  due  tosomeof  the  silica 
from  the  decomposed  silicates  remaining  insoluble, 
although  the  lime  with  which  it  had  been  com- 
bined went  into  solution  and  fennel  part  of  the 
total  lime  determined.  1  see  the  same  fact 
referred  t"  at  the  beginning  of  the  paper,  and  it 
seems  possible  that  in  his  analyses  the  same  thing 
occurred,  and  that  therefore  hi-  percentage  of 
soluble  silica  obtained  does  not  represent  the  full 
amount  of  silica  which  ought  to  lie  calculated  to 
silicate  and  subtracted  from  total  lime,  thus  leav- 
ing the  free  lime  result  too  high. 

No  query  can  be  raised  as  to  the  propriety  oJ 
calculating  CO.,   and    SOa    t"  calcium  carbonate 
and   sulphate,    and   it  seems    probable  that    the 
most    basic    silicate  of   the  series  would  also  be 
formed.  The  figures  presented  certainly  lend  colour 
to  the  view  that  an  aluminate  is  also  formed,  th     - 
whether  the  formula  given   is  correct  appears  to 
be  a  moot  point — it  is  certainly  a  curious  coinci- 
dence that   three  out  of  four  samples,  i.e., 
and  9,  which  give  the  highest  comparative  results 
by  the  sugar  method  should  also   be  the  highest 
in  alumina.      1    may  point  out  in  this  connection 
that  the  words  "high  v  and  "low"in  the  third  table 
on  i>.    •">'.»   appear   to  be  transposed,  and  that  the 
printer  appears  to  have   made   another   slip    with 
reference  to  the  relative  insolubility  of  magi 
on  p.  41,  and  that  lastly  the  author  is  apparently 
responsible    for   a   slip  on    p.  37    in  stating  that 
manganese  carbonate  bee  imes  con  verted  to  M 
should  it  not  be  Mn304  '. 

Dr.  J.  Moir  :  One  of  the  benefits  which  will 
have  accrued  from  this  paper  is,  I  imagine,  the 
illumination  thrown  on  one  of  the  dark  places  of 
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analytical  chemistry.  To  these  of  us  here  who 
haw.  so  to  speak,  "seen  the  light"  regarding 
the    problem    involved    in    determining    caustic 

alkalinity    available    for    protecting    cyanide,     it 
seems    positively    marvellous    that    a    proa 
unscientific   as    the  differential   gravimetric   one 

should  ever  have  found  anyone  to  believe  in  it. 
I:  i>.  therefore,  the  more  satisfactory  to  rind  that 
Mr.  Croghan  has  worked  out  the  cause  of  the 
error — namely,  the  combination,  during  burning, 
of  the  lime  with  most  of  the  impurities  present  in 
ordinary  limestone. 

I  have  my  doubts,  however,  about  his  calcium 
aluminate — not  that  the  formation  of  Ca3Al006 
in  lime-burning  is  unlikely,  but  because  I  think 
the  supposition  is  an  unnecessary  one  for  the 
present,  inasmuch  as  the  distinction  which  he 
makes  between  quartz  and  soluble  silica  is  perhaps 
in  reality  not  so  definite  as  he  makes  it  out  to  be. 
What  I  mean  is  that  the  quantity  of  soluble  silica 
obtainable  from  a  particular  specimen  of  lime  is 
liable  to  variation  according  to  the  strength  of  acid 
or  soda  employed  and  the  temperature  and  time  of 
extraction  :  consequently  its  true  value  may  be 
rather  higher  than  that  given  by  Mr.  Croghan  in 
each  case,  and  the  calculation  of  the  gravimetric 
figures  may  "square"'  with  the  direct  methods  with- 
out assuming  lime  to  be  bound  up  as  aluminate. 
Of  course,  if  the  author  did  succeed  in  dissolving 
every  possible  trace  of  silica,  then  I  am  wrong, 
and  some  such  supposition  as  that  of  the  existence 
of  (  a.Al.,Of.  becomes  necessary;  but,  for  the 
present,  the  small  discrepancy  between  theory  and 
experiment,  on  account  of  which  he  makes  this 
supposition,  seems  to  me  to  be  more  likely  due  to 
the  accumulation  of  experimental  errors  than  to 
the  real  presence  of  Ca3Al.,O0  in  the  original 
lime. 

My  chief  reason  for  addressing  you,  however, 
is  to  call  your  attention  to  the  fact  that  in  this 
matter  of  the  estimation  of  caustic  alkalinity  we 
seem  to  have  got  ahead  of  the  rest  of  the  world 
by  a  few  years.  I  am  led  to  this  conclusion  by 
reading  a  paper  on  this  subject  published  in  The 
Analyst  for  September,  1907.  The  author  is 
Mr.  Jas.  Hendrick,  F.I.C.,  B.Sc.  (lecturer  in 
Agricultural  Chemistry  at  Aberdeen  University), 
and  his  paper  is  practically  a  rediscovery  of  the 
application  of  the  sugar  method  brought  to  light 
here  by  Mr.  Crosse  a  number  of  years  ago,  and  in 
daily  use  in  many  Transvaal  laboratories.  The 
preamble  of  Mr.  Hendrick 's  paper  is  practically 
the  same  as  that  of  Mr.  Croghan  : — 

"  Methods  of  estimating  rapidly  and  accurately 
the  caustic  lime  in  burnt  limes  and  other  sub- 
stances are  not  given  in  the  ordinary  text-books, 
and  do  not  appear  to  be  in  common  use.  In  the 
past,  analyses  of  limes  have  generally  been 
'complete  '  analyses,  in  which  the  caustic  lime  has 


been  determined  by  estimating  the  total  lime  and 
certain  other  constituents  of  the  sample,  and 
assuming  that  the  lime  which  is  left  after  subtract- 
ing from  the  total  whal  has  been  calculated  to  be 
present  in  certain  compounds  is  caustic  lime. 
This  indirect  method  is  liable  to  great  inaccuracy. 
For  instance,  a  considerable  amount  of  lime  is 
sometimes  present  as  silicate  in  burnt  limes.  It 
appears  to  be  common  to  include  such  lime  in  the 
caustic  lime.  It  is  probable  that  estimations  of 
caustic  lime  in  this  way  are  generally  in  excess  of 
the  truth,  especially  in  the  case  of  impure  limes 
prepared  from  limestones  which  contain  a  con- 
siderable percentage  of  fine  silicious  matter.  In 
any  case,  such  a  complete  analysis  is  usually  not 
wanted,  and  is  time-consuming  and  troublesome." 
.  .  .  "The  amount  of  calcium  oxide  present  in  a 
mixture  of  the  oxide  with  calcium  carbonate  can  be 
estimated  by  direct  titration  with  standard  hydro- 
chloric or  nitric  acid,  using  phenolphthalein  or 
phenacetolin  as  indicator  (Sutton,  Volumetric 
Analysis,  8th  edition,  p.  75).  In  the  case  of 
commercial  limes  this  method  is  rendered  only 
approximately  accurate  by  the  presence  of 
magnesia,  of  phosphates,  and  of  iron  and  alumi- 
nium oxides,  which  render  the  end-point  indefinite. 
With  experience,  an  approximate  estimation  can 
be  made  in  this  way  which  is  probably  as  accurate 
as  those  made  by  the  complete  analysis  method, 
and,  like  it,  errs  on  the  side  of  excess.  This 
method  has  been  used  to  a  large  extent  in  com- 
parison with  the  one  described. 

Table  I. 


Caustic  Lime. 

Total  Lime. 

Total 
Magnesia. 

By  Direct 
Titration. 

By  Sugar 

Extraction. 

Silica. 

Per  Cent 

49-5 

Per  Cent. 

18-8 

Per  Cent. 

Per  Cent. 

Per  Cent. 

57  -5 

54-7 

71-9 

1-6 

14-8 

67-2 

66-0 

76-5 

5-5 

5-5 

75*5 

75-5 

— 

— 

— 

791 

78-3 

— 

— 

84-9 

82-4 

88-0 

5-1 

2-4 

86-8 

So -2 

901 

22 

1-2 

Methods  in  which  solutions  of  ammonium 
nitrate  are  used  to  extract  caustic  lime  are 
employed  to  some  extent  on  the  Continent.  G. 
Berju  and  W.  Kosinenko  (Landw.  Versuchs- 
stationen,  1904,  60,  419)  investigated  these,  and 
suggested  some  improvements.  One  great  defect 
is  that  a  solution  of  ammonium  nitrate  dissolves 
calcium  carbonate  to  a  certain  extent.  Another 
is  that  the  lime  cannot  be  estimated  volumetric- 
ally  directly  after  extraction,  but  must  be  preci- 
pitated as  oxalate." 

"  It  occurred  to  me  that  the  lime  might  be 
extracted  by  a  solution  of   ordinary  sugar,  and 
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directly  titrated  in  such  a  solution  by  standard 
acid.  After  1  had  commenced  work  on  these 
lines  it  was  pointed  out  to  me  that  a  method 
Bimilar  in  principle  had  already  been  published 
by  W.  E.  Stone  and  1'.  C.  Scheuch  (Journal  of 
tin  American  Chemical  Society,  L894,  /'<'.  721  ; 
Analyst,  1895,  20,  19).  I  have,  however,  as  the 
result  of  my  experiments,  made  certain  alterations 
in  the  procedure  of  Stone  and  Scheuch  which 
materially  enhance  the  value  of  the  process." 
"In  my  experiments  with  pure  lime  and  carbonate 
of  lime,  Iceland  spar,  and  what  was  purchased  a^ 
pure  precipitated  carbonate  of  lime,  were  used. 
The  Iceland  spar  was  practically  pun'  calcium 
carbonate,  but  the  precipitated  carbonate,  after 
drying  contained  only  98*9  per  cent,  of  calcium 
carbonate.  Lime  and  mixtures  of  lime  and 
carbonate  were  prepared  by  heating  these  sub- 
Btances  over  the  blowpipe.  The  amount  of 
caustic  lime  present  was  estimated  from  the  loss 
of  weight  after  ignition,  and  by  complete  titration 
with  standard  acid  and  methyl  orange. 

"The  solubility  of  calcium  oxide  in  presence  of 
calcium  carbonate  was  .studied.  For  each  gram 
of  the  orginal  carbonate  of  lime  taken.  100  c.c. 
of  a  10  per  cent,  solution  of  sugar  was  used. 
After  the  carbonate  had  been  ignited,  it  was 
shaken  with  the  sugar  solution  for  at  least  four 
hours  in  a  Wagner  rotary  shaker  It  was  then 
rapidly  filtered  and  titrated  with  standard  acid. 
The  results  are  shown  in  Table  II. 

Table  II. 
(a)  Iceland  Spar. 


ulated  from  Loss  of  Weight. 

Pound  by  Titration 
of  Sugar  Solution. 

Calcium  Carbonate.       Calcium  Oxide. 

Calcium  Oxide. 

Gram.                         Gram. 

1000                      0 
0-777                   0189 
0-301                   0-451 
0020                   0-549 
0010                  0-555 

Gram. 
Mere  trace. 
0-1^7 
0-4  — 
0547 
0557 

(b)  Precipitated  Calcium 

Carbon 

1  000                         0 

Mere  trace. 

0534                   0-341 

0325 

0-044                  0-535 

0-517 

In  the  case  of  Iceland  spar,  the  agreement 
between  the  estimated  and  found  calcium  oxide 
is  as  close  as  could  be  expected.  In  all  caustic 
lime  estimations,  unless  special  precautions  are 
adopted  to  exclude  carbon  dioxide,  there  is  a 
small  loss  due  to  the  formation  of  carbonate.  For 
the  purpose  in  view,  such  minute  losses  are  of  no 
consequence,  as  they  will  in  any  case  be  less  than 
those  which  are  liable  to  ocTur  in  the  commercial 
handling  of  the  lime. 


With  precipitated  lime  the  agreement 
good,  diff!  rei 

gible.     li  preci 

d  lime  contained  about  I  pi  rilii  a, 

which,  on  ignition,  enh  i  -  into  combination  with 

a  pari  of  tin'  lime,  and  prev<  i  lution   in 

the   Bugar.     This   h<  •  xplain    what    I 

in   the  ■  which 

often  contain  considerable  percentagi t  ail 

"  Strength  of  Sugar  Solution.     Th<  effeel  "t  the 
concentration  of  th<  oluti  n  v. 

for  this  purpose  a  high  grade  commi 
line,  of  which  a  complete  analysis  had  been  made, 

ised.     In  each  ■  of  lime  and  51 

of  tie  lution  were  taken.     The  solutions 

were  shaken  side  by  Bide   tor  tour  hours.     The 

results  art-  given  in  Table  111. 

Table  III. 


■  §  - 

Solution. 


I 

A.  lie  1. 


Calcium  Oxide 


')  per  cent. 

24-5 

B60 

in        .. 

29-5  .. 

i,  8260 

20        .. 

._,,,., 

$288 

30 

29-7  .. 

3316 

The   figures  show   that   whilst   5  per  cent  of 
sugar  is   too  low  a  concentration,  there  is  little 

difference  in  the  results  obtained  from  the  -tronger 
solutions. 

"Amount  of  Shaking Ne&  wary. — In  the  method 
described  by  Stone  and  Scheuch  it  is  recommi 
that  the  lime  be  shaken  with  the  sugar  solution 
tor  20  minutes.      I  have  not  found  this  sufficient 
for  complete  extraction.    Experiments  were  made 
with  two  samples  of  commercial  lime,  one  of  high 
quality   and   the   other  of  poor  quality.      ! 
were  finely  powdered  and  shaken    with   a    10 
cent,    sugar  solution,  100   c.c.  per  gram  of  lime, 
for  different  lengths  of  time,  as  shown  in  Table  1  \  . 

Tablb  IV. 


lime  of 
Snaking. 


Hi;:h  Quality  Lime. 


100  C.C. 

required 
.V.  Hi  1. 


|  hour 

1  .. 

2  hours 
1      .. 

6     .. 


c.c. 

30-3 

310 

310 


Per  cent 


Low  Quality  Lime. 


I 
required 


83-44 

-     - 


21--' 
21-7 
220 


61-60 
62-44 


The  results  show  that  about   four  hours' shak- 
ing   is    necessary.      The    shaking-machine 
driven  at  about  50  or  60  revolutions  a  minute. 
If  the  limes  are  at  all   coarse  and  lumpy  it    has 
been  found  that  four  hours'  shaking  is  not  sutti- 
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eient.  At  the  same  time,  no  special  precaution 
was  taken  to  grind  very  finely,  and  they 
were   certainly    not    ground    to    an    impalpable 

powder. 

It  is  most  important  that  the  shaking  should 
irted  immediately  after  the  lime  and  sugar 
solutions  are  mixed.  If  they  are  allowed  to  stand 
the  lime  soon  forms  a  cake  of  sucrate,  and  it  is 
then  almost  impossible  to  obtain  complete  extrac- 
tion. There  were  many  erratic  results  obtained  in 
some  of  our  earlier  experiments  owing  to  this 
cause.  .  .  .  Even  after  four  hours'  shaking 
there  was  less  lime  extracted,  if  allowed  to  cake 
before  shaking,  than  in  half-an-hour  when  the 
shaking  was  commenced  at  once.  If  2  cc.  of 
alcohol  per  gram  of  lime  is  placed  in  the  flask 
before  adding  the  lime  and  sugar  solution  the 
formation  of  a  cake  is  prevented. 

"  Effect  of  Magnesia. — A  sample  of  crystallised 
magnesium  carbonate  of  the  composition — MgO, 
31 T  per  cent.  :  C02,  31  "5  per  cent.  :  and  water, 
37T  per  cent,  was  used.  It  was  free  from  lime, 
sulphates,  chlorides,  and  nitrates.  Five  grams  of 
the  finely  powdered  carbonate  were  shaken  for  four 
hours  with  500  cc.  of  a  10  per  cent,  sugar 
solution,  and  filtered  ;  100  cc.  required  for 
neutralisation  hydrochloric  acid  equal  to  0-0866 
gm.  MgCOg,  equal  to  0-0412  gm.  MgO.  The 
shaking  was  continued  in  another  portion  for  six 
hours,  but  exactly  the  same  amount  of  acid  was 
required  for  neutralisation.  Magnesium  carbonate 
in  this  form  appears  to  be  dissolved  to  a  consider- 
able extent  by  the  sugar  solution.  A  portion  of 
the  carbonate  ignited  to  oxide  was  shaken  with  a 
similar  sugar  solution  for  four  hours.  The  sugar 
solution  was  used  at  the  rate  of  100  cc  per  gram 
of  the  original  carbonate  taken.  It  required  for 
neutralisation  only  0-3  cc.  ..V.  HC1  per  100  cc, 
equal  to  00059  gm.  MgO,  or  0-0123  gm.  MgC03. 
The  oxide,  therefore,  is  almost  insoluble  in  sugar 
solution.  A  similar  result  was  found  by  Stone 
and  Scheuch. 

It  is  generally  assumed  that  all  the  magnesia 
in  burnt  limes  is  present  in  the  form  of  oxide.  If 
this  be  so,  the  small  percentage  present  in 
ordinary  lime  will  not  affect  the  result  to  any 
appreciable  extent."' 

"  This  method,  therefore,  furnishes  a  rapid 
means  of  estimating  caustic  lime  in  such  substances 
as  burnt  limes,  which  contain  carbonate  of  lime, 
magnesia,  and  other  substances.  It  is  more 
accurate  than  the  method  of  direct  titration,  which 
is  interfered  with  by  the  presence  of  magnesia 
and  carbonate,  and  gives  high  results,  and  is  also 
more  accurate,  as  well  as  much  less  troublesome, 
than  the  method  of  complete  analysis. 

The  process  which  I  use  in  carrying  out  the  sugar 
method  for  ordinary  burnt  limes  is  as  follows  : — 


In  a  500  cc.  flask  is  placed  10  cc  of  alcohol. 
Five  grams  of  the  powdered  lime  are  rapidly 
weighed  and  added.  The  flask  is  filled  to  the 
mark  with  10  per  cent,  sugar  solution,  and  at 
once  placed  on  the  shaker,  and  shaken  for  at  least 
four  hours.  A  portion  is  then  rapidly  filtered 
into  a  100  cc  flask,  and  titrated  with  standard 
hydrochloric  acid,  using  methyl  orange  as 
indicator.  When  the  residue  readily  settles  clear 
after  the  shaking,  as  is  often  the  case,  the  solution 
can  be  poured  off' directly  into  the  100  cc  flask." 
(See  Table  I.  for  results.) 

"  It  will  be  seen  that  in  every  case  but  one  the 
direct  titration  gives  higher  results  than  extraction 
by  sugar.  In  four  of  these  limes  complete 
analyses  were  made,  and  the  total  lime,  magnesia, 
and  silica  found  are  also  given  in  the  table  for 
comparison. 

When  the  caustic  lime  was  calculated  from  the 
complete  analysis,  it  was  always  found  to  be 
higher  than  that  given  by  the  sugar  method,  and 
generally  also  higher  than  that  found  by  direct 
titration.  In  the  case  of  low-quality  limes  which 
contain  a  considerable  percentage  of  silica,  it  is 
not  unusual  to  find  that  the  caustic  lime  estimated 
from  the  complete  analysis  is  from  5  to  10  per 
cent,  higher  than  that  found  by  the  sugar  method, 
unless  it  is  assumed  that  a  considerable  part  of 
the  lime  was  combined  with  silica  and  this  amount 
deducted." 

This  is,  no  doubt,  a  case  of  great  minds  think- 
ing alike  ;  it  is  certainly  a  curious  coincidence  at 
6,000  miles  distance.  Since  the  two  authors 
agree  so  closely,  I  shall  only  make  a  few  remarks 
on  the  points  where  they  disagree.  The  chief 
one  is  the  strength  of  the  sugar  solution 
required,  which  Mr.  Croghan  puts  at  only  2 
per  cent.,  whereas  Mr.  Hendrick  finds  a  large 
error  when  he  uses  a  solution  weaker  than 
10  per  cent.  This  point  can  only  be  settled 
by  experiment,  but  in  the  meantime  I  wish  to 
point  out  that  the  ratio  CaO  :  C12H:,.2011,  namely, 
that  required  to  give  the  particular  calcium  sucrate 
which  is  freely  soluble  in  cold  water,  is  1  :  6'1  ; 
consequently  5  gm.  of  pure  lime  require  at  least 
610  cc.  of  5  per  cent,  sugar  solution  for  complete 
reaction ;  so  that  Mr.  Hendrick,  in  using  only 
500  cc,  did  not  apparently  give  the  5  per  cent, 
concentration  quite  a  fair  trial.  Though  Mr. 
Croghan  used  only  a  2  per  cent,  solution  of  sugar, 
yet  by  using  a  large  quantity  of  it,  he  employed 
an  actual  ratio  of  10  parts  of  sugar  to  1  of  lime, 
and  hence  probably,  if  he  shook  long  enough,  he 
got  a  complete  enough  reaction.  It  is  also 
possible,  of  course,  that  the  two  experimenters 
used  limes  of  very  different  solubility  or  fineness 
of  grinding — anyway,  more  experiment  is  needed. 

The  same  criticism,  viz.,  use  of  too  small  a 
weight  of  total  sugar  applies  to  Mr.  Hendrick 's 
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experiments  made  in  regard  to  time  of  Bhaking 
required. 

The  other  point  is  that  whilst    Mr.    Bendrick 
filters  the  mixture  and  uses  methyl 
indicator,     Mr.    Croghan    titrates     direct     with 

phenolphthalein.      The   latter    pr sss    is    more 

correct  theoretically,  as  1  shall  show  later  on,  and 
in    addition    the   advantage  of   making   no 
sure  of  the  mixture  to  the  carbonic  acid  in 
the   laboratory  air.     It    has,  however,  the  draw- 
back  that  the  t-inl   point    is   unsatisfactory,  and 
indeed  hard  to  see  at  all  in  the  case  ol  col 
limes.       Most    analysts,    however,    do    not    use 
sjh  phenolphthalein  in  th  them- 

a  ,i  fair  chance  of  seeing  the  end  point.     In 
this  connection  I  am  inclined  to  think  that  Mr. 
in,  in  adopting  the  process  •  it  direct  titration, 
een   lucky.     I   mean    that  by  titrating   in 
presence  of  the  undissolved  substance  he  compen- 
for  the  ermr  which  he  has  w  irding 

to  Mr.  Bendrick's  work)  of  working  with  a  too 
dilute  sugar  solution.  In  fact,  what  has  happened 
is  that  Mr.  Croghan's  actual  proo  -  ombi- 
nation  of  the  "  sugar  "  and  the  "  arid  "  methods  ; 
for  even  if  he  failed  to  convert  all  the  Cat  >  into 
calcium  sucrate,  yet  on  titrating,  the  end  point  he 
obtained  from  the  unfiltered  mixture  in  pn  - 

id   and   phenolphthalein    was   the   true  end 
point  due  to  total  caustic  alkalinity. 

Finally,  I  should  like  to  make  a  suggestion  in 
I  to  what  I  believe  is  the  only  scientific  way 
duating  lime  as  a  protector  of  cyanide.  This 
stion  is,  briefly,  to  make  hydrocyanic  acid 
the  testing  reagent.  All  that  would  be 
MiT  would  be  to  treat  a  weighed  quantity 

of  the  lime  with  excess  of  pun  aqueous  HCN 
and  then  titrate  the  cyanide  formed  with  silver 
nitrate  and  KI  in  the  usual  manner.  1  make 
this  suggestion  because  1  am  convinced  that  not 
even  the  "  sugar  "  or  the  "  acid  "  method  is 
absolutely  correct.  In  the  first  place,  the  sugar 
method  takes  no  account  of  magnesium  oxide — 
which  certainly  has  a  slight  protective  action  on 
cyanide.  The  argument  from  its  insolubility  is 
not  worth  much,  because  (1)  the  solubility 
much  as  1  oz.  per  ton,  and  (2)  if  the  dissolved  part 
is  being  continuously  used  up,  the  undissolved 
part  will  gradually  go  into  solution.  For  example. 
Ml:*  >  is  easily  capable  of  reddening  phenolphtha- 
lein (which  is  an  acid  of  about  the  same  "avidity" 
as     HCN).       Even    calcium    carbonate    is    not 

>feli/  inactive  as  li  protective  alkali,"  th 
I  believe  it  can  be  almost  neglected  in  practice. 
It  is  certainly  a  curious  accident  that  the  indicator 
phenolphthalein  should  have  originally  been 
adopted  for  the  -'sugar''  or  "acid"  method. 
since  I  find  on  investigation  of  the  literature,  that 
it  is  the  correct  indicator,  namely,  the  one  which 
most  closely  approaches  HCN  in  avidity.     The 


[I     ■ 
\\  alker  &  <  !orma< ' 

1900,  p.  phenolphthah 

-  :  1"   .  that  of  paranitrophenol  i  .  that 

"i  meth)  1  orange  is  1  6  :  10*, 
is  1-1  h  11  I  that 

bilst  dimethylatnin 
Me    is    the   only    ii 
"  a\  idit\  "    than     HCN, 

g  1*45-;- 10      E.  S 
1906,  pp  99  101).     Po 
the  latter,  but  I  am  unable  to  find  figure-  n 
to  it. 

It    will   probably  be   said   that   the  meth 

propose   is   too  troublesome  and  unpleasant  for 

technical    use.      Aqueous    lb  \    \»    certainly   a 

a  hbour  in  a  iry,  but  it 

,    used  in  research  thout 

risk.       For   this   special    pui 

prepared    by  action    of  dilute    II   -  '  pel 

cent.  K<  !N  solution,        sing  1      -  y  100 

per  cent.  K<  'N  in  a  tow< 

of  stronger  acids  (such  "id), 

and  collected  in  ice-cold  distilled  water.     It  must 
:ept  in   the  «iark  and   should  sometimi 
:   with  silver  nitrate  to  make  sure  that  it 
.in    NH4CN      which    is    usually 
i  on  long  keeping  ol  lb 
The  equations  involved  in  tl  !  I  propose 

are  : — 

Ca(OH)      -  -  x  HCN 

l      i  \        2H20  +  :   BCN 
Dtifically, 

OH)  +  HCN      I  N     •  H.<»  (1) 

and 

2Cai  CN 
or  scientifically, 

S  - 

Hence    1    c.c.    decinormal   silvei 
decinormal  cyanidion  (CN)      -  'nnal 

hydroxidion     (OH  -  hydro;.. 

.  if.  despite  many  i 
old-fa*  rid  -tick  to  a  prehisl  mia- 

leading  nomenclature,  then  the  result  is  that  1  c.c. 
. ,.,.  aitn.\  rods  to  0*0056  gm.  of 

stic  alkaline  substances  calculated 
The  meeting  then  clos 


Obituary. 

The   death   is   announced   with  gret  of 

Mr.  Tom   Francis,  the  Cyanide  Manager  of  the 
Nellie  Mine.  Insizwe,  Bh    lesia. 

was  elected  a   member  on  the   '21st  July. 


-    ?hi-  nnmbet  -    'n'1,'r  "AS 

of  lirli- 
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Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Thf.  Philosopher's  -  — " The  Chemical 

Action  <-k  Radium  Emanation,  Part  II."  The 
author-  have  apparently  discovered  the  "philosopher's 
-tune"  sought  for  by  the  anciente,  which  has  the  pro- 
I>erty  of  breaking  up  the  "elements"  into  simpler 
bodies.  The  "stone  has  turned  out  t>>  be  a  gas, 
namely,  radium-emanation,  which  has  the  atomic 
weight  216  and  apparently  belongs  to  the  argon 
It  was  discovered  last  year  that  the  emana- 
tion when  left  to  itself  breaks dow  n,  giving  apparently 
lead  and  helium,  and  earlier  in  this  year  Ramsay 
showed  that  in  presence  of  water  it  gives  instead 
hydrogen  and  neon,  without  helium. 

The  present  author-  have  now  tried  the  effect  of 
the  emanation  on  solutions  of  copper  salts  and  have 
obtained  the  marvellous  result  that  lithium,  sodium, 
and  argon  have  been  produced  in  small  quantity  from 
materials.  There  is,  of  course,  some  doubt 
attaching  to  the  creation  of  sodium  since  the  experi- 
ments were  partly  done  in  glass  vessels,  but  the  crea- 
tion of  lithium  from  copper  has  now  been  done  in  four 
experiments,  in  one  of  which  extreme  precautions  to 
avoid  impurity  wen-  taken.  Two  other  preliminary 
experiments  have  also  given  equally  startling  results, 
viz  ,  1 1 .  lead  nitrate  gave  no  lithium,  but  gave  sodium 
and  signs  of  two  heavy  metals  other  than  lead  ;  (2) 
thorium  nitrate  appears  to  give  COa  as  one  of  its 
degradation-products. 

The  following  are  some  of  the  detail-  of  the  careful 
experiment  with  copper  nitrate:  pure  '  uSi  »4  was 
electrolysed  on  to  a  smooth  rotating  platinum  cathode 
and  the  copper  was  washed  with  the  purest  water  and 
dissolved  in  the  purest  HNO  and  taken  to  dryness 
in  platinum.  Thi-  copper  nitrate  was  dissolved  and 
the  solution  divided  into  two  similar  bulb-,  one  for 
the  experiment  and  the  other  for  a  "blank."  the 
latter  being  -imply  exhausted  and  sealed  :  the  other 
after  exhausting  received  four  small  doses  of  radium- 
emanation  in  the  course  of  a  fortnight,  amounting  in 
all  only  to  about  I  "6  cub.  mm.  of  the  gas.  The  treated 
bulb  became  cloudy  and  finally  green  and  turbid. 
Four  weeks  afterward-  the  experiment  was  stopped, 
the  mixture  frozen  with  liquid  air  and  the  new 
"copper-gas"  pumped  off.  Analysis  showed  it  to 
consist  essentially  of  NO  and  argon  with  a  little  N  „ 
C02  and  E«  (origin  doubtful)  :  helium  and  neon  were 
absent.  The  thawed  liquid  part  was  centrifugalised 
in  a  silica  tube,  but  the  greenish  precipitate  was 
mainly  Cn<OH,X<>  .  The  green  liquor  was  worked 
up  with  Ff  s,  and  the  residue  on  evaporation  weighed 
1*6  mg.  and  gave  strong  Li  and  Na  line-  with  the 
spectroscope,  and  also  trace-  of  calcium.  Th( 
precipitate  on  working  up  showed  signs  of  another 
metal — too -mall  to  identify. 

The  ':  blank  "  was  worked  up  in  the  same  way.  Its 
residue  weighed  about  0'8  tnjr.  and  showed  Na  and 
traces  of  Ca  but  no  Li.  The  "blank"  CuS  gave 
nothing. 

The  abstractor  suggests,  in  view  of  these  results 
obtained  with  the  metal-  of  the  first  group  of  the 
periodic  table,  that  it  is  now  quite  a  promising 
experiment  to  try  to  make  gold  from  thallium,  since 
both  are  at  the  head  of  the  same  -roup,  .sjr  \V. 
Ramsay  and  A.  T.  CAMEEON,  M.A.,  B.Sc.— Journal 
of  the  Chemical  Society,  London,  Sept.,  1907,  p.  1593. 
(J.  M.) 

*  See  this  Journal,  Sept.,  1907,  p.  88. 


Hydrogen  Peroxide  on  Pot  \--hm  *  yanide.— 
''The  author  finds  that  il)  hydrogen  peroxide  and 
potassium  cyanide  react  exothermically  in  aqueous 
solution  at  the  ordinary  temperature. 

The   peroxide   is   reduced    without    escape    of 
_    i   so  Ion-  as  residua]   cyanide  is  present,  but 
any  excess  of  peroxide  is  afterwards  decomposed  into 
Mater  and  oxygen. 

The  products  of  the  oxidation  of  the  cyanide, 
which  do  nnt  include  oxamidi  ",-  oxalate,  are  potas- 
sium cyanate  and  potassium  and  ammonium 
carbonate-.  Cyanate  is  the  primary  product  and 
tend-  to  be  convert,,!  by  hydrolysis  into  carbonate 
through  the  catalytic  agency  of  tin   peroxide. 

(41  A  part  of  the  cyanide  is  converted  by  hydrolysis, 
without  oxidation,  into  potassium  formate  and 
ammonia. 

5  The  total  oxidation  product  (cyanate  plus 
carbonate)  accounts  for  about  four-fifths  of  the 
original  cyanide,  and  the  hydrolysis  product  (formate) 
for  about  one-fifth. 

(6)  The  curve  representing  the  progress  of  the 
redaction  of  peroxide,  bo  Ion-  a-  unchanged  cyanide 
remains,  is  of  the  second  order  and  accords  with  the 

equation     '  =k(A     t)  (B  -  x),  where  A  ia  the  initial 

concentration  of  the  peroxide,  B  that  of  the  cyanide, 
and  x  the  measure  of  the  peroxide  reduced,  or 
cyanide  oxidised  [ie.,  cyanate  formed)  at  time  t. 
B  ■>■  is  the  sum  of  the  residua!  cyanide  and  its 
hydrolysed  product  |  n-  . 

7  The  hydrolysed  product  [w)  reaches  its  maxi- 
mum and  final  value  [W=0'2B,  nearly)  before  the 
completion  of  tin-  oxidising  action,  and  thereafter  the 
slopes  of  the  peroxide  and  cyanide  curves  are  equal. 
The  rate  of  hydrolysis  i-  expressed  by  the  empirical 

rule  that  d^=k1(A  -x)(JV-  w). 

S  [f  the  solution-  contain,  at  the  outset,  the 
ultimate  products  of  the  action  itself,  as  well  a-  fresh 
cyanide  and  peroxide,  the-e  product-  do  not  exert 
the  influence  indicated  by  the  above  equations. 
Hence  some  unknown  intermediate  condition 
probably  occurs  while  the  action  is  in  progress. 

(9)  The  addition  of  caustic  potash  or  sulphuric  acid 
at  the  outset  greatly  retards  the  whole  action,  but 
the  addition  of  ammonia  has  very  little  effect. "- 
Oeme  Masson.  —  Proceedings   of  Chemical  Society, 
Apiil  29,  1907,  p.  117.     (A.  McA.  J.) 


A  Study  ok  Indicators. — "  A  set  of  seventeen 

solutions  whose  hydrogen  ion  concentration  varied 
essively  from  2-.Y   strong  acid)  to  10I:,A  (strong 

was  prepared.  For  the  concentration  range, 
■J-.V  to  10*N inclusive,   hydrochloric  acid  solutions 

.-el.  The  solution-  of  concentrations  between 
10"  and  10nA  inclusive  were  prepared  by  mixing 
solution-  of  the  three  sodium  orthophosphatea  in  the 
proper  proportion-.  Solution-  of  potassium  hydrox- 
ide were  used  forthe  rest  of  the  series.  The  hydrogen 
ion  concentration  in  each  solution  was  determined  by 
the  measurement  of  the  E.  M.  F.  of  the  H -concen- 
tration cell.  The  colour  reaction  of  each  solution 
with  each  of  a  large  number  of  indicators  was 
determined,  and  the  results  tabulated.  The  indicator 
solution-  were  prepared  according  to  Glaser  [Indica- 
toren  der  Aciaimeter  und  Alkali-meter,    Wiesbaden, 

the  concentration  being  0*1  to  0*15  gm.  per  100 
e.c.  of  solvent.  0*1  c.c.  of  the  indicator  solution  was 
added  to  10  c.c.  of  the  solution  to  be  tested.  The 
colours  were  observed  by  transmitted  light.  Foreach 
adjacent  pair  of  solutions,  some  indicator  'frequently 
several)  was  found  which  gave  a  pronounced  difference 
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and  .1/.  itrai  f     <  % 


in  colour  for  tin'  difference  in  II  concentration 
existing  between  the  two  solutions.  \\\  the  u 
colorimeter  the  author  was  able  to  determine  this 
concentration  accuratelj  enough  in  calculate  the 
dissociation  constants  of  several  wenk  acids.  Ili- 
re-ult-  agree  very  well  with  Ostwald's  values  from  the 
conductivity  method.  The  dissociation  constants  of 
the  follow  iog  in.  licit  his  were  determined  ;  — 

Acids.  die. 

Methyl  orange    1.6     10   '•   Cyanine  ..  4.2     10 

Paranitrophenol2.3     Hi   :    Dimethylami 
Rosolic  acid    ...  1.1     10         noazobenzene  1. 1     10 
Alizarin  ...  8.8     H»  " 

Phenolphthalein  8.0     10 

[n  choosing  an  indicator  for  a  titration,  one  should 
betaken  which  gives  the  colour  change  not  at  the 
neutral  point  but  at  the  'equivalenl  '  point,  that  i-. 
when  an  equal  number  of  equivalents  of  acid  and 

base   have   been   used.     The    II      <• titration-   in 

0'1-JV  solutions  of  the  following  salts  are,  Nail  PO  . 
9.3  I"  .  NajHPOj,  L.3  10  \  and  Na  J'n,'. 
4:;  lu  .  The  first  hydrogen  of  phosphoric  acid  can 
be  titrated  w  it  h -odium  hydroxide,  usingmethyl  orange 
as  indicator,  the  secondusingphenolphthalein,and  the 
third  using  trinitrobenzene.  The  proper  indicator  to 
use  in  anv  titration  is  easily  determined  from  the 
dissociation  constants  of  the  acid  and  base."  E. 
Sai.m.  Z.  /ihiisil.-.  Chi  in..  1906,  57,  171  50J.  Journal 
of  tin  Society  of  Chemical  Industry,  June  15,  l!m7, 
pp.  642    3.     (A.  W.) 


Qi  w  it:.\tivk  Separation  of  Chlorides  and 
Bromides.  "Fur  the  quantitative  separation  of 
chlorides  and  bromides,  the  anther  finds  that  the 
most  accurate  results  are  obtained  by  the  following 
modification  of  Bugarszky's  method  [Z.  am.org.  Chem., 
1895,  .  .'NT  .  based  upon  the  us*  of  iodic  acid  as  an 
oxidising  agent.  In  carrying  out  the  method,  the 
quantities  of  potassium  iodate  and  nitric  acid, 
employed  as  oxidising  agent,  are  so  regulated  that 
the  excess  of  iodic  acid  left  after  the  oxidation  is 
approximately  constant.  Also,  the  quantity  of 
substance  taken,  should  be  greater  the  higher  the 
proportion  of  bromide  present.  F01  example,  in  the 
ease  of  the  determination  of  chloride  in  crude  potas- 
sium bromide,  the  following  quantities  will  prove 
satisfactory  :  — 


Perci 

Ki  1  in  tlie 

Crude  KBr. 

Weight  of 
crude  KBr. 

taken. 

.v  r.  K  H  » 
solution. 

2A'-Nitric  acid. 

in 
1-5        .vi  1 
0-25—  1-5 

1:111                       c.c. 
06                   36 
1-8                    96 
3-6                  186 

20 
26 
35 

The  mixture  of  chloride  and  bromide  is  treated 
with  the  potassium  iodate  and  nitric  acid  in  a  500  c.c. 
Kjeldahl  flask  having  a  neck  20—25  cm.  long,  and 
the  solution  is  diluted  to  200  250  c.c.  The  flask 
is  then  supported  at  an  angle  of  30  from  the  vertical. 
and  the  contents  boiled  gently,  until  the  volume  is 
reduced  to  about  90  c.c.  in  about  30-  40  minutes. 
100  c.c.  of  water  are  then  added,  and  the  boiling  is 
continued  until  50  c.c.  have  passed  off.  The  escaping 
vapour  is  now  tested  by  means  of  a  [decent'  fluorescein 
paper  held  across  the  mouth  of  the  flask  for  live 
minutes.  When  the  test  paper  is  no  longer  coloured 
orange,  the  escaping  steam  is  passed  through   10  c.c. 


Bilk  -"hit  jo 

faint  ly  acid  u  it  h  hydn  m  ion 

becomes  hot.     This  U 

delicate,  and  w  hen  the  iodide  sulutii  11  -lm\\  -  no  yellow 
coloui  on  \  iew  ing  it  md,  it 

in. iv   be   accepted   that    -ill   the   broi 

expelled.   I  1 1  to  1  olution 

oi  phosphorouN  acid  are  now  added  to  tl dution  in 

the  ili-U .  without   interrupting  the  I  d  the 

boiling  com  inned  for  •">  mil  odine 

lias  been  expelled.     The  solution  1-  then  0 

model     1  of  A  20  01    \  50  dlv<  ■        ution 

added,  together  with  a  piece  oi  tiltei  paper,  and  the 
whole  shaken  until  the  paper  i-  reduced  to  pulp. 
After    filtering   and    washing,    the   1  ilver 

nitrate  i-  titrated   with  ammonium  thiocyanate  in 
presence  of   ferric   nitrate    according    to    S'olli 
method,  and   then    back   again   with   Bilvei    nitrate 

solut  ion. 

For  the  determination  of  chlorine  in  crude  bromine 
about  3  gm.  of  the  sample  (or  more,  if  the  chlorine 
content  is  below  0*5  per  cent.)  are  added  to  a  solution 
of  2  gm.  oi  potassium  iodide  in  50  1 
tained  in  a  stoppered  ila-k.  After  well  shaking,  the 
content-  are  int  roil  need  into  a  400  c.c.  Kjeldahl  flask, 
(iu  t-.r.  of  A' .">  potassium  iodate  solution  and  24  c.c. 
of  nitric  acid  added,  and  the  chlorine  determined  as 
described  above.  The  author  draws  attention  to  the 
need  of  precautions  in  taking  samples  of  crude 
bromine,  as  the  chlorine  content  is  appreciably  altered 
even  by  pouring  from  one  vessel  to  another.  The 
-ample  should  be  withdrawn  by  means  of  a  special 
pipette  from  beneath  the  level  or  the  crude  bromine." 

L.   W.   Andrews,  J.  Amer.  Chem.  Soc,  1901 
275     283.        Journal    of  tin     Society    oj 
Industry,  May  31,  1907,  pp.  554  V       A.  \\ 


Strength  <»i  Hydrofluoric  Amu.  "For  the 
determination  of  hydrofluoric  acid,  a  known 
quantity  is  mixed  with  neutral,  nearly  saturated 
pot  assium  nitrate  -olution.  a  precipitate  of  potassium 
fluosilicate  being  produced.  The  cold  solution  with 
precipitate  is  now  titrated  with  -odium  hydroxide 
solution  and  phenol phthalein,  to  obtain  the  total 
hydrofluoric  and  hydrofluosilicic  acid-.  The  whole 
i-  then  heated  to  boiling,  ami  again  titrated  with 
sodium  hydroxide  solution.  From  the  result  of  the 
second  titration,  the  quantity  of  hydrofluosilicic  acid 
is  calculated  according  to  the  equation  : 

tNaOH     2KF     4NaF     SiO      2H 
G    Bl  11-.   Engineering  and  Mining  1907, 

■   .  7:,:;       fou      doftheS 
June  1."..  1907,  p.  607.     (A.  VV. 


The    Rate    <>i     Combustion     \xi.    Pressure 
..fit.    in     a     Calorimetru      Bomb     The 
apparatus    used   in  these   tests    was    a     Berthelot- 
Atwater    bomb    calorimeter  with  a    valve  opening 
connected  with  a  sensitive  pressure  %  \  special 

toj.  wa-  made    to    minimi. 

bomb  and   gauge.      Experiments   wer 3  carried   out 
with  guncotton,  cellulose,  benzoic  acid,  fa'  exti 
from   faeces,  and   a   pure    «  ■:.    edestin. 

The  results  of  the  investigations  are  sunimaris* 

follows  : 

1.  With  an  initial  pressure  of  3001b.,  thep-e- 
in  the  bomb  rarely  exceeded  700  lb. 

•J.  The  greater  the  quantity  of  material,  the 
greater  the  pressure,  although  the  pres-ure  is  not 
proportional  to  tin-  weight  of  the  substai 

! 'he  greater  the  initial  pressure,  the  greater  the 
maximum  pressure,  although  regularity  and  propor- 
tionality are  not  observed. 


130 


Tli  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.  Oct.  1907 


4.  The  medium  size  capsule  used  in  these 
experiments  has  a  distinct  tendency  to  decrease  the 
maximum  pressure,  and  to  retard  combustion.  The 
other  capsules  have  a  much  less  marked,  but  similar 
effect 

.").  The  pellet  form  of  material  in  all  cases 
markedly  decreases  the  maximum  pressure  and 
retards  the  combustion. 

0.  The  incorporation  of  inert  material  is  without 
appreciable  effect  on  the  maximum  pressure,  but 
markedly  retards  the  rate  of  combustion. 

7.  Anthracite  coal  results  in  low  maximum  pres 
sures,  bnt  the  rate  of  combustion  is  extremely  slow, 
sharply  contrasting  with  results  from  bituminous 
coal. — F.  <;.  Benedict  and  V.  V.  Fletcher. 
Join /i"l  American  Chtmical  Society,  vol.  xxix., 
No.  :..  p.  739,  -May.  1907.     (J.  A.  W 

Tin:  Determination  of  the  Organic  Nitrogen 
i\  Sewage  by  the  Kjeldahl  Process. — (1)  The 
direct  nesslerisation  of  Kjeldahl  digestates  i-  greatly 
to  he  desired,  but  unless  special  precautions  are  taken 

such  a  procedure  will  result  in  a  precipitation  of  the 
Nessler's  reagent  by  certain  constituents  of  the 
digestate. 

2  The  present  study  indicates  that  under  ordinary 
conditions  no  trouble  will  be  experienced  on  account 
of  calcium,  no  special  treatment  for  its  removal  being 
necessary  unless  the  calcium  content  of  the  sewage  is 
greater  than  fifty  times  the  nitrogen  content. 

(3)  Magnesium,  on  the  other  hand,  even  in  small 
amounts,  will  cause  a  turbidity  in  the  tube  and 
render  a  correct  reading  impossible. 

(4)  Magnesium  can  lie  satisfactorily  removed,  but 
to  do  this  requires  an  excess  of  sodium  hydrate 
equivalent  to  a  concentration  of  l'dgm.  per  100  c.c. 

(5)  The  excess  of  sodium  hydrate  necessary  to 
remove  the  magnesium  is  not  great  enough  to  inter- 
fere with  the  reading.  In  fact,  this  reading  i>  not 
appreciably  affected  unless  the  concentration  of 
hydrate  i~  such  as  itself  to  produce  turbidity,  or 
about  0*35  gni.  per  50  c.c.  Nessler  tube. 

(til  It  i-  not  at  all  certain  that  the  turbid  tube 
results  solely  from  the  presence  of  magnesium.  It 
ha-  been  determined,  however,  that  under  the1  condi- 
tions required  for  the  removal  of  magnesium  any 
other  deleterious  constituent  is  also  eliminated. 

(7)  A  process  i-  recommended  whereby  all  disturb- 
ing constituents  can  be  removed  and  the  Kjeldahl 
digestate  nesslerised  directly.  By  filtering  the 
neutralised  digestate  a  saving  of  several  hours  can  be 
effected  over  heretofore  proposed  methods.  Ley- 
LAND  Whipple.  Technology  Quarterly,  dune.  1907, 
p.  102.     (H.  A.  W. 


Estimation  of  Tungsten  in  Steel.     "  From  2 

to  10  gm.  of  the  steel  are  dissolved  in  about  30  c.c. 
of  nitric  acid  of  sp.  gr.  1 '2,  1—2  gm.  of  potassium 
chlorate  being  added  if  necessary.  The  solution  is 
evaporated  to  dryness,  the  residue  treated  with 
15 — 20  c.c.  of  concentrated  hydrochloric  acid,  evapo- 
rated nearly  to  dryness,  and  a  further  small  quantity 
of  concentrated  hydrochloric  acid  added.  The  whole 
is  now  diluted  to  150  200  c.c..  boiled  for  a  few 
minutes  and  allowed  to  settle.  After  decanting  oil' 
the  clear  liquid  through  a  filter,  the  residue  of  silica 
ami  tungsl  i<-  acid  is  washed  repeatedly  by  decantal  i<>n 
with  hot  ."> — 10  per  cent,  hydrochloric  acid  till  free 
from  iron  (by  thiocyanate  test),  and  then  washed 
free  from  acid  with  3—5  per  cent,  solution  of  sodium 
nitrate.  The  residue  and  filter  are  treated  with 
excess  of  N/5  potassium  hydroxide  solution,  and 
heated,  if  necessary,  to  complete  the  solution  of  the 


tungstic  oxide  :  after  cooling,  the  excess  of  alkali  is 

titrated    with    A   .",    hydrochloric   acid   ami    phenolph- 

thalein."    S.  C  Lind  and  B.  ('.  Trueblood,  Journal 
of  the  American  Chemical  Society,  1907.  29,  477     181. 

■I  annul  of  the  Society  of  Chemical  Industry,  June 
29,  1907,  i'.  on:,.     (A.  W.) 


Atomic     Weight     of    suu'hur.— The    most 

important     parts    of    this    research    may    be    briefly 
summed  up  as  follows  : 

1.  A  method  for  the  preparation  of  pure  silver 
sulphate  was  devised. 

2.  The  specific  gravitj  of  silver  sulphate,  previously 
fused,  was  found  to  be  5*45. 

3.  Indication  was  obtained  that  Stas  was  unable  to 
reduce  silver  sulphate  wholly  in  hydrogen. 

4.  Silver  sulphate  was  found  to  be  occluded  by 
silver  chloride  from  solutions  containing  an  exces<  of 
sulphuric  acid. 

.">.  It  was  proved  that  silver  sulphate  can  be  com- 
pletely converted  into  silver  chloride  by  heating  in  a 
current  of  hydrochloric  acid  gas. 

6.  100*000  parts  of  silver  sulphate  were  thus  found 
to  yield  91*933  parts  of  silver  chloride. 

7.  The  atomic  weight  of  sulphur  as  calculated 
from  this  ratio,  if  oxygen  is  taken  as  16*000  with 
several  assumed  values  for  silver,  is: — 

Ag.  =  H>7  ■'.>::  S.  =32-113 

Ag.  =107*89  S.  =32-078 

Ag.  =  107*88  S.  =32  009 

— T.  W.  RiCHARDSand  < ;.  Jones.  —  Journal  American 

Chemical  Society,  vol.   xxix.,   No.    6,    p.    S26,  June, 

1907.     (J.  A.  W.) 


METALLURGY. 

Si  ax i >  aim  usation  ok  Screens.*—  "Tbecommittee 
on  standardisation  of  screens,  appointed  by  the 
council  of  the  Institution  of  Mining  and  Metallurgy, 
London,  has  reported  by  its  chairman,  Mr  Walter 
McDermott,  that  it  recommends  the  adoption  of  the 
following  standard  laboratory  screens  :  — 


Mesh. 

Mia  in.  ef  Wire. 

Size  of  Aperture 

Screening  Area 

Inch. 

Inch. 

Per  cent. 

5 

1 

1 

25*00 

8 

•063 

•002 

24  oo 

10 

1 15 

■05 

25  00 

12 

•H417 

•04 10 

24  92 

10 

•03 13 

•0312 

24*92 

20 

025 

112.-, 

25  00 

2.". 

•02 

•02 

•_'.", -01) 

30 

(1107 

■oioo 

24*80 

3o 

•0143 

•0142 

24  70 

40 

•012.") 

■0125 

■_'.-,  on 

50 

•01 

•01 

25  00 

60 

•in  is:; 

•in  is:; 

24  SO 

70 

■0071 

•0071 

2470 

so 

•0003 

■0062 

24-60 

100 

i  II  I.") 

•Olio 

25  00 

150 

•0033 

•0<  133 

24*50 

200 

•(  II  I2."> 

•002.", 

25  00 

Owing  to  difficulties  in  wire  drawing  and  in  the 
weaving  of  wire  cloth,  absolute  accuracy  to  the  fourth 
place  of  decimals  of  an  inch  is  unattainable  with 
uniformity  of  2.",  per  cent,  of  screening  area  :  but  the 
above  table  is  so  near  to  theoretical  perfection,  and 
the  unavoidable  irregularities  of  screening  tests  them; 
selves  are  so  wide  that  any  inaccuracies  in  the  table 
would  be  absolutely  immaterial  in  practice.  It  is  not 
possible  to  weave  the  200  mesh  screen  except  in  what 

-  See  this  Journal,  vol.  \ii.,  April,  1907,  p.  3-16. 
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ia   known   as   'twilled1  or  double   wire,   and    ii     ia 
questionable  whether  the  table  should  not  - 1  ■  >j » ;t t  150 
mesh  a-  being  fine  enough  for  all  practical  sizing  tests 
een. 
'  The  advantages  of  the  series  are  : 

].  That  a  definite  ruin  between  aperture  and  mesh 
i-  secured. 

■_'.  That  by  adopting  a  screening  area  of  25   per 
cent.,  the  wires  air  ab«olutelj   '  locked  '  in  position, 
thereby   preventing  shifting  and  consequent  ii 
larity  in  ili»'  size  of  apert  ure. 

:;  That  tlir  ratin  between  wire  and  aperture  in  all 
meshes  being  constant,  the  'cup'  factor  i-  also 
constant. 

4.  That  a-  the  table  i-  based  on  the  curve  ><i  seria 
tinii.  any  other  sizes  of  mesh  can  !»■  readily  deter- 
mined. 

The  committee  appends  a  memorandum  explaining 
in  some  detail  the  grounds  and  arguments  upon 
which  their  recommendations  are  based,  and  they 
desire  to  add  that  these  recommendations  an-  the 
result  >>i  tin-  most  careful  consideration  <>r"  the 
-lion-  of  u-er-  of  screen-  in  all  parts  of  the 
world  and  of  tbe  views  of  British  and  American 
manufacturers."  W.  McDermott.  Mint 
•als,  duly.  1907,  p.  ">">4.     i  A.  McA.  J.) 


Volatilis  ition  of  Gold  during  Melting.  "H 
has  long  been  known  that  gold  is  lost  by  volatilisa- 
tion during  melting  in  mint-,  but  tlie  amount  of  the 
.-  not  been  determined  exactly.  Moissan  has 
recently  shown  (Comptes  Rendus,  vol.  141.  p.  '.'77 
that  gold  can  lie  distilled  rapidly  in  an  electric  arc- 
furnace,  ami  has  given  reasons  for  believing  that  it- 
boiling  point  at  atmospheric  pressure  i-  about  2,530 
» '.  At  such  temperatures  specimens  of  gold  have  been 
found  to  lo-e  a-  much  a-  oil  per  cent,  of  their  weight 
in  a   few   minute-.     In   1893  I  found  that  pun 

%al  of  Chemical  Society,  vol.  63,  p.  714  1  ••  ^in- 
to  volatilise  in  ordinary  furnace-  at  a  temperature 
just  below  1,100°,  and  that  the  loss  per  minute  at 
1,250  i-  four  time-  a-  great  a-  that  at  1,100  .  I  also 
showed  that  the  standard  gold-copper  alloy  i-  more 
\olatile  than  pure  gold,  and  that  the  alloy  loses 
proportionately  more  copper  than  gold,  although 
owing  to  the  absorption  of  gases  or  other  impurities 
during  melting,  an  increase  of  fineness  may  not  he 
observable  in  all  ca-e>.  The  temperature  of  tic  _ 
pots  in  the  melting  house  furnace-  ha-  been  found  to 
vary  between  1,100  and  1,200°.  The  melting  point  of 
standard  gold  is  951  . 

Assuming  that  the  loss  by  volatilisation  vanes 
directly  as  the  area  of  the  exposed  surface  of  the 
molten  metal,  then,  judging  from  the  resn 
experiments  on  a  small  -eale  the  loss  would  amount 
to  about  o-2  per  1,000  per  hour  at  1,200°  on  a  charge 
of  1,200  oz.  of  -old. 

The  rate  of  loss  during  melting  does  not  depend 
entirely  on  the  temperature  and  the  length  of  time 
in  the  furnace.  The  passage  of  a  current  of  air  over 
the  surface  of  the  molten  metal  i-  very  deleterious  in 
increasing  the  amount  of  volatilisation,  so  that  if  the 
lid  of  the  crucible  is  removed  for  any  pur!' 
is  increased.  The  presence  of  volatile  impurities  in 
bullion  al-o  causes  increased  loss.  When  the  bullion 
i-  melted,  they  pass  off.  carrying  gold  and  copper 
with  them.  It  i-  probably  due  to  this  cause  that  a 
number  of  pots  were  rejected  on  assay  in  tl 
year  as  incorrect  in  composition.  By  the  method-  of 
a— ay  any  lack  of  uniformity  in  the  composition  of 
the  tine  ingots  used  for  making  standard  bars  would 
be  detected,  hut  the  presence  of  volatile  impurities 
would  not  lie  detected. 


i  ilised  gold  i-  • 

al  on>  i 

ill     I  he     lol  III    o|     In 

on  any  -olid  In.  hut 

!       i  he   mult 
furnaces,    the    brickv 

coloured    pUl  ph'    M  il  h    I 

linen 

\\a-  found  lo  contain   1  .".'.I  pel  <■ 

Sydney  mini  some  ye  I     .iiiu-  found  thu 

sweeping*  taken  from  the  copin 

lionse  stack  contained  1*46  per  cent,  ol  gold  tin 

:ii.  of  Bill ei.     It    i-  ei  ident  that   in  tin 

-mi f  the  volatilised  gold  mu-t  have  been  carried 

away  into  the  air  and  irrecoverably 

In    order    to    reduce    the    lo--    of    volatilised 
chambers  have 
of  melting  furnaces  in  a  number  of  mint-.    \  chamber 
ot  this  kind   was  recently  built 
the  Philadelphia  mint.     In  the  course  of  little 
than  -i\  months  after  it  was  built  the  dual 
in  the  chamber  produced  a  bar  containing  gold  to  the 
value  of  o\.r  $4,500,  or   nearlj    I  oz.  in   10,000  oz. 
melted. 

The  total  amount  of  loss  of  gold  by  volatilisation 
in   ordinary   melting   furnaces   i-   never   target 
probably  seldom  exceeds  0-l    per  l.OOOinmell 
charge  of  1,200  oz.,  but  it   represents  a  considi 
percentage  of  the  final  waste   after  allowance   has 

made   for  the   gold    in    the    sweepings.      An 

inn vered    melting   loss  of   0'1    per    I.OU0    would 

correspond  to  over  t'_'iMi  on  a  coinage  of  CI.OU 

a-  on  an  average  gold  i-  melted  somewhat  more  than 

tw  ice  in  being  converted  intocoin."     T.  Kirke  Rose. 

tineerino  and  Mining  Journal,  August  17.  L907, 
p.  297.      G.  II.  - 

\  Compound  Assay  Furnace.     "W.  J.  Fleck 

scribes 
an  arrangement  whereby  the  capacity  of  a  portable 
gasolene  furnace  may  be  increased  materially  when 
the  cost  of  fuel,  the  expense  of  building,  dust  and 
slow  heating  operate  against  the  building  of  a 
furnace.  The  arrangement  consists  of  a  large 
standard   charcoal   furnace  erected  beside  the  small 

ene   furnace,  and    fired   with   dry   wood.     The 
charged   crucibles  are   tir-t  placed  in  the  ch  i 
furnace  and   heated  until   slow  fusion  begins, 
crucibles  are  then  quickly  transferred  to  tl 
which    i-   kept  at   a   high  heat,    when    quiet    fusion 
begins  at  once,  and  in  10  minutes  the  crucibli 
usualli  readj  to  pour.     With  this  arrangement  16 
assays'  m  iybe  melted  and  cupelled  in  a  single  crucible 
combustion  So.  5  Hoskei  -  fun     ■••  in  four  boo 

-  iys  in  a  No.  ii  four-crucible  furnace  in  tic 

time.  ,  . 

The    tlu\    Used    i-    lir-t    dried    in    open    pan-   at    a 
temperature  of  200    F.,  and  then  intimate 
and    mixed  with  the  ore   in   a  smal 
■  da-  mortar.    The  mixture  is  then  tl 
crucible,    and   a   quick   quiet    fusion    and    a 
,    -     _     -  the  result,  the  crucible 
slightly  attacked  on  I  the  short  time 

of  fusion      By   this  pimple  elii 

and   gases   the   i  -   !t   or  any   other   cover   is 

obvial 
lo.  1907,  p.  249.      <•-  H.  S. 

Dangers  of  Ferro  -  f  *• 

death  ~         sh  ship  which  carried 

acar  silicon  the  leemed 

it  necessary  to  issue  a  memorandum  pointing  out  the 
,l;U1.„.  go,  based  on  the  investigation 
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conducted  by  Prut.  Cronquist  into  the  disaster  on 
board  the  Olaf  Wijk.  The  opinion  arrived  at  in 
course  of  the  inquiry  was  that  the  fatalities  referred 
to  were  due  to  gases  given  off  by  the  ferro-silicon. 

The  iron  ore  and  quartz  often  contain  phosphates, 
which  in  presence  of  carbon,  and  at  the  high  tempera- 
ture of  the  electric  furnace,  would,  no  doubt,  be  con- 
verted into  phosphides,  combining  with  the  lime  to 
form  calcium  phosphide.  In  the  same  way  any 
arsenic  present  would  yield  calcium  arsenide.  These 
would  be  decomposed  in  the  presence  of  water  and 
evolve  phosphuretted  and  arseniuretted  hydrogen, 
both  of  which  possess  powerful  poisoning  properties. 
The  explosions  that  have  occasionally  occurred  are 
more  difficult  to  account  for,  and  various  theories 
have  been  put  forward  to  explain  them.  It  seems 
that  the  presence  of  moisture  is  the  cause  of  the 
accident-,  and  every  effort  should  be  made  to  ensure 
that  the  material  i-  in  a  dry  condition  when  packed, 
ami  that  there  i-  no  possibility  of  moisture  u;ii niuLT 
to  the  receptacles  containing  it."  Tinas 
erring  Supplement,  September  4.  1907. 
(J.  A.  W.) 


<  Iabburising  Iron. — "The  scarcity  of  manganese, 
which  afflicts  the  world  since  the  Russian  disorders, 
has  led  to  the  invention  of  a  very  original  process  to 
carbonise  iron  at  the  end  of  the  Bessemer  operation 
for  which  manganese  is  usually  employed.  Sea-salt 
i-  now  -cjittcred  on  the  molten  metal,  which  aug- 
ments the  temperature,  and  i_ri\e-  special  fluidity 
to  the  slap.  In  such  circumstances  it  suffices  to  throw 
a  handful  of  powdered  coke  into  the  metal  about 
every  four  seconds,  the  coke  being  absorbed  with 
wonderful  rapidity  and  regularity.  This  does  not 
dispense  with  manganese,  hut  the  amount  is  reduced, 
and  results  of  the  experiment  made  at  Homecourt 
ahout  a  year  ago  seem  very  satisfactory." — La 
Nature.— New  Zealand  Mines  Record,  July  16.  limy, 
p.  551.     (A.  K.) 


MIXING. 
Rescue  Work  ix  Minks.  —The  disaster  at 
Courrieres  ha-  been  made  the  occasion  of  reviving 
the  subject  of  rescue  work  in  mines,  and  of  again 
enforcing  upon  mineovi  -ners  and  medical  men  engaged 
in  colliery  practice  the  necessity  of  coming  to  some 
conclusions  as  to  the  best  methods  to  be  adopted  in 
trying  to  reach  and  to  remove  miners  imprisoned  in  a 
pit  after  an  explosion.  While  after  a  colliery  explo- 
sion many  of  the  miners  must  have  been  killed  by 
the  shock  and  by  the  flame,  as  indicated  by  the 
mark-  of  burning,  and  it-  destructive  effects,  as 
exhibited  by  the  corpses,  by  far  the  larger  number 
have  fallen  victims  to  carbon  monoxide  poisoning. 
When  an  explosion  occur-  there  i-  first  a  deflagration 
or  a  sudden  combustion  attended  with  flame  and  gas. 
There  i-  ;ui  enormous  gaseous  expansion,  owing  to 
tin-  heal  produced,  and  this  i-  followed  by  contract  ion. 
The  hot  gases  pa-s  along  the  way  of  least  resistance, 
and  having  exhausted  the  air  there  is  created  a  void 
behind  them.  An  explosion  of  firedamp  and  oxygen 
is  followed  by  a  contraction,  so  that  when  the  watery 
vapour  is  condensed  the  volume  of  the  -as  is  found 
to  have  diminished  two-third-.  The  explosion 
determines  for  a  brief  period  a  very  elevated 
temperature,  and  this  i-  followed  by  a  Budden  fall. 
Dr.  Firmin  Dervieux,  in  discussing  the  medico-legal 
aspects  of  the  Courrieres  catastrophe,  says  that  on 
the  bodies  of  miners  killed  in  explosions  the  effects  of 
two   different    causes   may   be   found— viz.,    wounds 

See  ilii-  Journal,  vol.  vii.,  Aug.,  1906,  n.  60  ;  also  vol.  vii., 
Sept.,  1905,  p.   100. 


produced  from  without  inwards  and  consequent  upon 
the  enormous  pressure  of  gas  at  the  moment  of  the 
conflagration,  also  wounds  produced  from  within 
outwards  during  the  cooling  and  contraction  of  the 
gases.  These  latter  wounds  arc  present  only  upon 
t  he  bodies  of  dead  miners  found  a  little  distance  from 
the  site  of  the  explosion  or  in  a  gallery  ending  in  a 
cul-de-sac.  In  this  way  may  he  explained  the 
ecchymoses  and  multiple  injuries  when  the  wounds 
have  been  caused  from  without  inwards  and  the  tear- 
ing and  rupture  of  the  tissue-  and  organs  when 
developed  from  within  outwards.  In  the  blood  of 
coalminers  killed  in  this  manner  no  trace  of  carbon 
monoxide  haemoglobin  is  found  on  spectroscopic 
examination.  Many  of  these  men  are  killed  by  the 
column  of  gas  suddenly  striking  them  with  all  the 
force  of  a  projectile.  It  is  this  shock  which  kills. 
Apart  from  tin-  severity  of  the  wounds,  the  proof  that 
the  miners  under  these  circumstances  are  killed 
suddenly  is  the  absence  of  carbon  monoxide  haemo- 
globin in  their  blood.  Is  it  possible  for  absorption 
of  carbon  monoxide  by  the  blood  to  occur  in  a  dead 
body?  I  have  exposed  the  dead  bodies  of  animals 
(rats  and  mice)  to  fairly  strong  percentages  of  carbon 
monoxide  gas  for  24  hours  and  for  as  long  as  a  week 
without  finding  any  trace  of  carbon  monoxide  in  the 
blood.  The  probability,  therefore,  is  that  no 
absorption  takes  place.  In  the  Courrieres  mine  the 
largest  number  of  deaths  was  due  to  carbon  monoxide 
poisoning.  When  the  percentage  of  this  gas  is 
enormous,  as  it  must  he  after  an  explosion  in  a  coal 
mine,  and  poisoning  occurs  on  a  lar^e  scale,  convul- 
sions are  absent.  It  is  in  the  slowly  induced  forms 
of  carbon  monoxide  poisoning  that  the  locomotive 
powers  of  men  who  have  been  exposed  to  it  become 
enfeebled.  Of  these  slower  forms  of  poisoning  there 
were  also  evidences  in  Courrieres,  for  owing  to  the 
small  percentage  of  the  gas  in  some  places  the  men 
detecting  the  'bad  air"  and  experiencing  headache 
and  vertigo  had  tried  to  save  themselves,  but  as  the 
gas  travelled  quicker  than  they  could,  it  continued 
to  exert  its  evil  effects.  Some  of  the  miners  thus 
overpowered  had  fallen  on  their  knees,  others  over- 
come by  coma  had  fallen  prostrate. 

It  appears  that  several  of  the  wounded  miners  who 
were  brought  to  the  surface  only  lived  a  few  days. 
Nearly  all  of  them  died  from  pneumonia  either  due 
to  their  having  respired  the  hot  air  in  the  mine  or  as 
a  complication  of  carbon  monoxide  poisoning.  Dr. 
Lourties  states  that  several  of  the  miners  died  from 
pneumonia  from  50  to  60  hours  after  the  explosion. 
The  inflammation  of  the  lungs  developed  in  each 
instance  with  great  rapidity  ana  was  accompanied  by 
high  temperatures.  The  lesions  in  the  lungs  were 
extensive  :  they  were  lobar  and  not  lobular  and  there 
was  a  greater  tendency  for  the  right  than  the  left 
lung  to  he  affected.  The  proof  that  some  of  these 
miner-  who  subsequently  succumbed  to  pneumonia 
had  respired  carbon  monoxide  is  to  he  found  in  the 
symptoms  they  complained  of.  The  men  said  they 
had  headache,  vertigo,  and  an  overpowering  inclina- 
tion to  sleep,  while  in  other  patients  the  limbs  were 
paralysed.  In  some  of  my  own  experiments  with 
carbon  monoxide  -as  1  have  found  animals  die  from 
pneumonia  and  small  haemorrhages  into  the  lungs 
two  and  three  days  alter  exposure  to  the  gas. 
Pneumonia  is  occasionally,  therefore,  a  sequel  to  the 
inhalation  of  carbon  monoxide  °;as."  —  Colliery 
Guardian,  August 23,  1!)<>7,  p.  353.  '  (A.  R.) 


BYDBAULIC  An:  COMPRESSOR.— A  singularly 
direct  method  of  converting  water  power  into  com- 
pressed  air   power   for   use   in   driving   the   various 
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machinery  of  a  mine  is  in  operation  al  the  Victoria 
Mint-,  Michigan.  Instead  of  the  water  pressure 
being  utilised  tt>  drive  a  turbine,  and  thereby  actuate 
an  air  compressing  plant,  the  water  itseli  compresses 
the  air  directly  without  the  mediation  of  any 
machinery  whatever.  In  tliis  way  much  expense  of 
maintenance  is  avoided,  and  a  far  higher  degree  of 
efficiency  obtained.  The  Scientific  American  states 
thai  a  loss  with  a  water  turbine  of  10  or  12  percent., 
would  be  remarkably  good  efficiency,  while  there 
would  be  a  farther  loss  of  at  least  30  per  cent.,  in 
eonverting  the  power  into  compressed  air.  Bui  in 
the  hydraulic  air  compressor  in  question,  the  total 

toss  is  said  t"  1 ah   is  per  cent.     At  a  poinl  on  the 

Ontonagon  River,  where  there  is  an  available  head 
of  water  of  71  ft.,  a  vertical  shaft  has  been  sunk 
through  the  solid  rock  to  a  depth  of  about  350  ft., 
where  it  ends  in  a  vast  subterranean  chamber.  Prom 
the  bottom  of  this  immense  underground  cavern, 
another  tube  slopes  upwards  to  the  tail  race  some 
280  ft.  above.  Through  the  first  mentioned  vertical 
shaft  the  water  pours  in  headlong  torrents,  carrying 
with  it  myriads  of  air-bubbles  drawn  from  the  atmo- 
sphere  above.  As  the  water  traverses  the 
subterranean  lake  in  the  cavern  the  air-bubbles  rise 
to  the  surface,  and  the  air  is  trapped  in  the  domed 
roof  of  the  chamber,  while  the  water  flows  away  up 
the  inclined  tunnel  into  the  tail  race  above.  It  will 
be  seen  that  the  vasl  quantity  of  trapped  air  in  the 
chamber  is  held  at  a  pressure  of  114  11>.  to  thesq.  in., 
duo  to  the  difference  in  level  of  the  water  in  the  cave 
and  that  in  the  tail  race.  An  ingenious  device  serves 
to  cut  off  the  supply  of  air  at  the  intake  when  the 
pressure  in  the  air  reservoir  exceeds  this  amount. 
The  compressed  air  is  led  from  the  chamber  through 
a  'J4  in.  pipe  to  the  mine,  when  it  is  distributed  to 
the  various  points  at  which  the  power  is  required. 
At  the  Victoria  Mine,  there  are  three  intake  shafts, 
when  all  are  working — 5,000  h.p.  is  developed  and 
available  for  use  in  driving  the  machinery  of  the 
mine.  One  great  advantage  of  this  system  «>t"  com- 
pression is  that  the  large  amount  of  heat  always 
liberated  when  air  is  subjected  t<>  pressure  is  carried 
off  by  the  surrounding  water,  so  that  the  system  is 
practically  isothermal.  Scientific  Amei  ican.  Cham- 
bers'Journal,  August,  1907,  p.  558.     (A.  L.  E.) 


Pumping  Device. — "A  very  ingenious  method 
has  been  adopted  to  extract  liquid-,  from  boreholes, 
invented  by  Mr.  Bruno  Leinweber,  of  Vienna,  for 
extraction  of  petroleum.  It  is  utilised  in  Galicia  at 
the  deposits  of  the  Galician  Carpathian  Petroleum 
Company  in  Kryg,  near  Maryampolski.  The  method 
consists  in  dipping  a  band  or  rope  into  the  borehole, 
which  absorbs  the  liquid  ;  the  saturated  rope  is  then 
compressed  between  cylinders  or  rolls  at  the  surface, 
to  collect  the  oil.  The  apparatus  utilised  at  Kryg 
was  constructed  under  the  management  of  Mr.  <  >scai 
Forster,  at  the  Reichenberg  Railway  Workshops, 
Bohemia,  where  it  is  mounted  on  two  '  1 '  girders  for 
shipment  ;  thus  it  arrives  ready  for  use.  The  hemp 
hand  employed,  80  mm.  wide  and  8  thick,  is  similar 
to  a  mine  cage  cable,  covered  with  a  fibrous  or  plushy 
material  to  make  it  permeable  to  liquid.  To  a  depth 
of. inn  metres.  Mr.  Leinweber  recommends  a  flat 
hemp  band,  and  beyond  this  a  steel  cable.  It  is  in 
three  sections,  jointed  by  stitching  with  shoemakers' 
waxed  thread,  which  demonstrates  the  simplicity  of 
the  device  and  the  facility  of  repairs.  As  the  ''and 
is  continuous,  the  only  weight  to  lift  is  that  of  the 
liquid  or  oil  on  the  ascending  rope.  At  Kryg.  owing 
to  local  circumstances,  the  apparatus  is  worked  by 
hand.     The  amount  of  oil  thus  poured  into  the  tank 


hi. nt 
meter.     The  method  can  al-o  !»■  tit  brine, 

acid  Bolut  ion-.  ■ 

Industry  lie,  Jnlj  i~  .,  ./,.„,„,,/ 

3,  1907,  p.  145.       \    !: 

f    TlMBl  RINfi     \\i.     It:  mii     Rati 
records  show   that   Prance  ha-  the  lowent  death  rate 
resulting  from  the  tall  oi  roof  in  coal  mine-      This  is 
due  to  the  thorough  method  u-ed  iii  timbering 
ways  and  working  I  v  ■       riiesysteiii  briefh 
i-    as    follows:     Bars    I"    to    1".  it     in   length   are 
supported  upon  poste  set    l   mi  ipart. 

The  bars  are  placed  parallel  to  the  working  faces  and 
are -et  i  metre  apart.    They  are  made  of  iron,  either 

an  [-beam  or  Bquare  in  tl ross  section,  and  are 

driven  above  the  last  cross-bar  at  the  face,  le 
about  I',  ft.  of  the  face  unprotected  between  the  ends 
of  the  bars.      Ka  the  face  advances,  Bhort  poI< 
-et  up  to  support  the  la-t  l>ai  before  the  next   bar  i- 

put    up.      The   miner-  are  not  allowed  to  work  under 

unprotected   roofs.    The  coal  i-  mined  and   broken 
down  by  wedges,    no  blasting* powder   being   u-ed. 
which  enables  timbering  close  to  the  face 
and  Art  of  Mining,  Aug.  I".  1907,  p.  370.     (T.  I.  I 

Ferro-Concrete  in  Mine  Work.     "Up  to  the 

present  c paratively  little  nse  of  ferro-concreU  ha* 

been   made  by  colliery  proprietors  in  Greal  Britain, 
notwithstanding   the  extensive  application  of  that 

materia]    on    the    Continent    and    in    A rica   for 

support-  in  workings  and  galleries  a-  an  economical 
and  durable  substitute  for  timber.  It  i-  interesting 
tn  observe,  however,  that  in  the  collieries  of  the 
Ilarton  ( !oal  <  lompany  at  Soul  li  shield-  some  under- 
ground tank-  have  recent  ly  been  completed  in  accord- 
ance with  the  Mouchel-Hennebique  system,  for  the 
collection  and  storage  of  water  accumulating  in  the 
workings.  The  tanks  in  question  are  situated  Bome 
1,600  ft.  below  surface  level,  and  their  construction 
presented  some  difficult  problems  for  solution,  owing 
to  the  fact  that  the  gallery  was  hut  Is  in.  wider  and 
to  in.  higher  than  the  tank-  themselves.  In  a  situa- 
tion such  as  this  iron  or  steel  tank-  wen-  not  to  be 
considered,  foreven  if  their  erection  were  practicable, 
the  impossibility  of  dealing  with  future  leakages 
would  render  t  heir  use  out  of  the  question."  Col 
Guardian,  Aug.  30,  1907,  p.  401.     (A.  R 


MISCELLANEOl  S. 
Corrosion  oi  Iron.     "Dr.  A.  S.  Cushman,  ofthe 

I'nited  states  Bureau  of  Agriculture,  discussed  in  an 
able  paper  the  corrosion  of  iron.  Be  explained  why 
neither  the  carbonic  acid  theory  nor  the  hydrogen 
peroxide  theory  could  he  regarded  a-  adequate 
explanations  of  the  rusting  of  iron.  He  presented  a 
new  theory,  which  considers  the  rusting  of  iron  as  an 
electrolytic  phenomenon.  Oxygen  i-  not  the  primary 
cause  of  rusting,  but  hydrogen  ion-.  The  role  of 
oxygen  is  only  Becondaiy.  What  really  always 
happen-  when  iron  rust-  i-  this  :  there  i-  -..me  short 
circuited  galvanic  cell  (due  to  impurities  contained 
within  and  distributed  throughout  the  iron]  and 
hydrogen  ions  are  -et  free,  iron  passing  into  solution 
as  a  ferrous  ion  and  replacing  the  hydrogen.  The 
ferrous  ion  is  then  oxidised  by  the  oxygen  in  the  air 
tn  ferric,  ami  the  formation  of  a  hydrated  oxide 
results. 

All  soluble  inhibitors  of  rusting  act  in  either  of  the 

following    two    ways :  — Alkaline    solutions   prevent 

ru-tiu-  because  there  are  no  hydrogen  ions  in  alkaline 

solution-.      Chromic  acid  and  it-   salts,    which   are 

a  oxidising  agents,  prevent  rusting  on  account 
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of  the  formation  of  an  oxygen  film  (not  an  oxide  film), 
bo  that  the  iron  becomes  polarised  in  the  Bense  of 
becoming  an  oxygen  electrode.  The  author  stated 
that  a  eolation  of  potassinm  bichromate,  not  stronger 
than  ,  '77  normal,  will  indefinitely  prevent  the  rusting 
of  polished  specimens  <>f  metal  in  cold  water,  even  if 
free  access  ol  air  and  carbonic  acid  is  provided  for. 
If  iron  in  any  of  it>  forms  i-  immersed  in  strong 
solutions  of  bichromate  for  a  few  hours  the  surface 
become-  passive,  even  after  it  i-  removed  from  the 
-1  ilut  ion.  washed  ami  wiped. 

Since  the  rusting  of  iron  i-  the  result  of  the 
existence  of  galvanic  couples,  electric  potential 
differences  exist,  and  the  places  of  cathodes  and 
anodes  can  be  made  visible  by  means  of  a  special 
indicator  which  i-  called  by  the  author  '  ierroxyl.' 
Agar-agar  and  gelatine  jellie-  impregnated  with 
phenolphthalein  and  potassium  ferricyanide  -how 
red  ami  blue  node-  on  specimens  of  iron  and  steel 
imbedded  in  them  :  the  blue  node-  appear  where  the 
iron  is  anode  and  is  passing  into  solution,  while  the 
red  nodes  indicate  cathodes.  If  a  certain  point 
continue-  to  he  anode  for  a  length  of  time  pitting 
occurs.  The  author  urged  that  experiments  should 
be  made  to  try  the  prevention  of  iron  rust  by  means 
of  bichromate  on  a  practical  scale." — I>r.  A.  S.  Cush- 
man".  —  U.S.  Bureau  of  Agriculture  in  Electro- 
Chemical  and  Metallurgical  Industry,  July,  1907, 
p.  257,      A.  M-A.  J.) 


Durability  of  Wooden  Wateb  Pipe.— "The 

use  of  wooden  water  pipe,  for  mine  and  mill  water 
supply  is  a  subject  of  considerable  interest  to  mining 
men.  owing  to  the  present  high  price  of  steel  and 
cast  iron  pipe,  and  the  frequent  inability  to  secure 
such  pipe  in  a  reasonable  time,  owing  to  the  great 
demand  from  municipalities,  water  companies,  and 
others.  Therefore,  the  following  excerpts  from  a 
discussion  by  Mr.  T.  Chalkley  Batten,  at  a  recent 
meeting  of  t lie  American  Society  of  Civil  Engineers, 
on  the  relative  merits  of  different  type-  of  wooden 
pipe  are  of  value  to  our  reader-.  Mr.  Hatton's 
observations  were  based  on  investigations  carried  on 
during  the  past  three  year-,  which  covered  much  of 
tli*-  irrigating  work  in  the  west,  where  continuous 
wooilen  stave  pipe  has  been  used  for  many  year-. 
and  several  of  the  municipal  and  industrial  plants 
where  both  continuous  and  machine-made  wooden 
stave  pipe  have  been  in  use  for  at  least  P >  year-. 

Hi-  investigation  of  continuous  wooden  stave  pipe 
led  him  to  believe  that  there  were  too  many  uncer- 
tainties in  it-  manufacture,  that  while  the  wood 
would  undoubtedly  outla-t  steel  or  iron  pipe,  yet  its 
construction  must  be  necessarily  left  to  irresponsible, 
partially  unskilled  workmen,  who  in  many  instances 
had  to  prosecute  their  wOrk  under  the  most  unfavour- 
able conditions.  He  therefore  turned  his  attention 
to  a  study  of  lnachine-made  wooden  stave  pipe. 

Here  he  found  a  wooden  pipe  being  made,  out  of 
the  same  kind  of  material-  as  composed  the  continu- 
ous wooden  pipe,  and  banded  together  by  automatic 
machine-  run  by  capable  workmen,  and  every  stave, 
band,  coating,  and  all  workmanship  entering  into  the 
construction  of  said  pipe  open  to  inspection  under 
the  most  favourable  conditions.  The  inner  and  outer 
surface  of  the  pipe  made  perfect  circles  ;  the  steel 
band,  which  was  either  of  continuous  band  -teel  of 
any  width  required  by  the  pressure  to  which  it  was 
to  be  subjected,  and  of  about  No.  16  gauge,  or  of 
steel  or  copper  wire  of  any  gauge  demanded,  was  run 
through  a  bath  of  warm  asphaltura  pitch  while  bright 
and  free  from  rust  and  then  spirally  wound  npon  the 
pipe  carrying  with  it   a   heavy  coating  of  the  pitch, 


thus  preventing  the  inner  surface  of  the  hand  from 
coming  in  direct  contact  with  the  outer  surf  ace  of  the 
wooden  Btaves.  Each  end  of  the  hand  was  well  secured 
by  a  double  band  around  each  end  of  the  7-ft.or8-ft. 
length,  in  which  lengths  it  is  usually  made.  As  soon 
as  the  banding  is  completed,  the  section  of  pipe  i> 
run  over  two  rolls  moving  through  a  warm  bath  of 
asphaltum  pitch,  thus  coating  the  outside  surface  of 
the  wood  and  hands  with  a  full  protective  coating  of 
from  ]  in.  to  §  in.  in  thickness.  To  prevent  this 
coating  from  running,  the  pipe  i-  immediately  rolled 
in  sawdust,  which  adheres  to  the  coating  and  prevents 
it  from  being  knocked  off  orabrased  in  handling.  An 
extra  coating  can  be  readily  applied  to  each  section 
i\  repeating  the  operation,  which  in  all  instances 
occurring  under  his  notice  covered  the  bands  and  pipe 
to  a  thickness  of  nearly  \  in.  This  coating,  as  Boon 
as  cool,  became  very  tough  and  could  only  be 
removed  by  a  chisel,  was  not  injured  in  shipping  and 
handling,  and  came  upon  the  work  in  as  good  con- 
dition as  when  it  left  the  factory. 

This  machine-made  wooden  stave  pipe,  as  made  by 
one  manufacturer,  is  provided  with  a  wooden  stave 
coupling  about  8  in.  long  that  fits  over  the  spigot 
end.  thi-  spigot  end  being  driven  into  it,  making  a 
strong  ami  water-tight  joint.  The  machine-made 
wooden  stave  pipe  a-  made  by  the  WyckoffCo.,  of 
Elmira,  N.Y.,  differs  from  thi- in  having  a  tenon  4  in. 
in  length  cut  on  one  end  and  a  mortise  of  the  same 
depth  cut  on  the  other  end.  This  latter  is  in  the 
form  of  a  truncated  cone,  so  that  when  driving  the 
pipe  home  the  joint  becomes  tighter  the  farther  it  is 
driven.  The  inner  and  outer  surfaces  of  the  pipe 
wdien  formed  by  this  method  are  uninterrupted 
throughout  and  without  any  projections,  and  the 
swelling  of  the  wood  by  saturation  of  the  water 
makes  the  joints  as  good  as  the  body  of  the  pipe. 
These  pipes  can  he  made  of  any  diameter  from  6  in. 
to  6n  in.  to  withstand  any  pressure  up  to  300  lb. 
according  to  the  banding  and  can  be  laid  by  tin-killed 
workmen  in  either  a  wet  or  dry  ditch." — T.  C. 
HATTON. — American  Institute  of  Civil  Engineers 
from  Mhi's  mill  Minerals,  duly,  1907.  p.  544. 
(A.  McA.  J.) 


New  Source  of  Power. — The  possible  future 
exhaustion  of  our  coal  supplies,  as  indicated  by 
various  Commissions  on  the  subject,  has  led  to  the 
search  for  other  source-  of  a  supply  of  power.  One  of 
the  most  promising  of  these  seemed  to  be  the  utilisa- 
tion of  the  rise  and  fall  of  the  tide,  for  in  this  there  i-  a 
practically  inexhau-tihle  amount  of  available  energy. 
Hithertothe  tappingof  this  limitle-s  source  has  seemed 
beyond  the  range  of  practical  engineering  and 
mechanics.  And  thi-.  perhaps,  chiefly  because  the 
abundance  of  our  coal  supply  has  prevented  the  atten- 
tion of  inventors  being  turned  in  real  earnest  to  the 
subject.  A  practical  attempt,  however,  is  now  about 
to  be  male  to  harness  the  -ea  in  the  Kay  of  Fundy. 
This  well-known  inlet  between  New  Brunswick  and 
NovaSc  itiahas  long  been  famous  for  its  tidal  bore.  Up 
this  tnnnel-shaped  inlet,  4s  miles  wide  at  its  mouth, 
the  tide  rushes  with  savage  impetuosity.  At  high 
tide  the  water  rises  to  a  height  variously  estimated 
at  from  42  to  7"  ft.,  the  lower  figures  being  probably 
more  nearly  correct,  and  during  spring  tide  the  water 
in  the  Bay  of  Fundy  stands  19  ft.  higher  than  in  Bay 
Verte,  only  15  miles  off;  while  on  the  opposite  coast, 
Halifax  harbour  lias  a  rise  of  only  7  or  8  ft.  compared 
with  some  50  ft.  in  the  former  hay.  Here,  then, 
seemed  to  be  an  ideal  spot  for  the  first  serious 
attempt  to  harness  the  tides.  A  company  has  been 
formed,  and  it  is  proposed  to  build  three  dams,  each 
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00  f t  high  and  1,000  ft.  long,  across  the  liver  Tan 
tramar,  near  Sackville.  In  this  waj  reservoirs  and 
discharge  basins  will  be  formed.  Turbines  placed  in 
the  dams  will  be  se(  in  motion  as  these  are  filled  and 
emptied  bj  the  flow  ing  and  ebbing  t  ide 
and  Art  of  Mining.     (T.  L.  C.) 


Passive  [ron.     "It  isshownthat   the  formation 

and  properties  of  passive  iron,  and  the  pr ss  "i 

passivifving  is  always  electrolytic,  and  thai  when  no 
external  current  is  used  local  currents  are  generated 
from  one  pari  of  the  surface  to  another.  Iron  may 
al-o  be  rendered  passive  by  tli"  immersion  of  two 
electrodes  of  this  metal  in  Iti  per  rent,  sulphuric  acid 
aii'l  the  application  of  an  e.m.f.  of  more  than  0*65 

volts.     The  current   density   must   exi 1  a  certain 

value  for  passivity  to  ensue.  An  iron  rod  which  was 
being  energetically  attacked  by  dilute  nitric 
(sp.  pr.  1  '2)  became  passive  when  the  applied  e.m.f. 
was  ten  volts  and  the  current  density  0*75  amperes 
per  -i-  em.  This  change  occurs  at  the  anode,  and 
uiav  be  reversed  when  the  passive  iron  is  made  the 
cathode.  The  author  describes  other  proi 
whereby  passive  iron  may  he  rendered  active,  and 
concludes  that  the  <>ne  process  is  the  reverse  of  the 
other.  After  reviewing  the  various  theories  proposed 
to  explain  the  phenomenon  of  passive  iron.  The 
author  inclines  to  the  view  that  the  magnetic  oxide 
theory  affords  the  most  satisfactory  explanation  of 
the  observed  facts."— H.  L.  Heathcote,  Journal 
of  the  Society  of  Chemical  Industry.  Turns  Engineer- 
Supplement,  Sept.  11.  L907.     (J.  A.  W 

Deflocculated  Graphite.—"  Edward  <;.  Ache 
sou  delivered  an  experimental  lecture  at  the  Niagara 
Palls  Convention  of  the  American  Institute  of 
Electrical  Engineers,  illustrating  the  properties  of  a 
recently  discovered  form  of  graphite.  This  graphite 
is  produced  by  adding  water,  gallotannic  acid  and 
ammonia  to  unctuous  graphite  as  produced  in  the 
electrical  furnac*.  Under  these  conditions  the 
graphite  is  miscible  with  the  water.  When  it  is 
mixed  with  water,  tannin  ami  ammonia  the  graphite 
assumes  what  is  called  a  deflocculated  condition,  a 
condition  of  fineness  beyond  that  ohtainable  by 
mechanical  means  -one  approaching  the  molecular 
Mate.  Deflocculated  graphite  in  water  has  been  used 
successfully  instead  of  oil  in  sight-drop  feed  oilers 
and  with  chain-feed  oilers.  It  possesses  the  remark 
able  property  of  preventing  rust  or  corrosion  of  iron 
or  steel.  The  deflocculated  graphite  has  also  been 
successfully  employed  with  kerosene  oil  as  an  effective 
lubricant." — Engineering  and  Mining  Journal,  Aug. 
•24.  UK  17.  p.  354.     (G.  B.  S.) 


Ti:  v.nsvaal  Cyanide.—"  Last  year  the  mine-  of 
the  Hand  used  some  8,780,550  lb.  of  cyanide,  valued 
at  £344,599,  and  the  fact  would  seem  to  promise  a 
prosperous  future  for  the  latest  infant  industry  of  the 
Transvaal  which  is  concerned  in  nothing  less  than 
the  local  manufacture  of  cyanide  from  chemical 
deposits.  The  new  venture  is  styled  the  South 
African  Cyanide  Company.  Ltd.,  has  a  nominal 
capital  of  foil. iiOO,  of  which  £35,000  in  shares  goes  to 
the  vendors  (for  nine  patents),  £10,000  has  been  sub- 
BCribed  for  working  capital,  and  5,000  -hare-arc  held 
in  reserve.  The  working  capital,  we  are  informed, 
has  been  privately  subscribed,  and  the  Company  has 
in  contemplation  the  erection  of  a  substantial  factory 
in  proximity  to  the  Jobannesburg-Vereeniging  Hail- 
way.  The  main  point,  of  course,  i-  the  price  at 
which  the  new  product  can  be  sold,  and  this,  we  are 
assured,  will  be  at  least  20  per  cent,  below    the  cost 


"'  the  imported  article.      The   i ,,,   u, 

I  hat  one  group  ol  mil.' 

lap  be  mad.-  h\  0  ii  tin 

"I1  to  -ample.     In  additioi -yanii 

the    <  Company    contempl  it<        the 

nil    an gnesiuni 

bi  carbonate    ol    sod  odium 

borate,  by  paten  I   | i        |,.mv 

■  an   substantiate    ii-    claim   to 

cyanide  by  one-fifth,  and   thai    bj    the    local    rnanu 

facture  ol  the  article  from  local  •  ,  i|„. 

aid  of  capital  fui  nished  local  I  j  :  udge 

it  succesH."     South  African  fifincs,  June  I     1907    d 
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Reviews  and  New  Books. 

(  ';'.  shall  l„  /,/,,, s, ,/ /,,  ,-. ,  Tech- 

nical Work  sent  to  us  for  tlmt  purjx 


sh  mi    Sinking    i\    Diffk  m    <  vsi  -       B 

Riemer,     Translated  by  J    W.  Brough.     Price 
10s    6d.    net.     (London:  Charles  Griffin   &  ('<>. 
1907.) 
"The  present  translation  by  Mr.  .1.  W.  Brough, 
Vssoc.M.Inst.C.E.,  of  an  authoritative  work  by  an 
acknowledged     expert     with     roll    knowledge   and 
practical   experience  of  his   subject,   i-   a    welcome 
addition   to  the  library  <>f  the  -indent,  and  it  will  1m> 
valuable  to  the  mining  engineer,  at  it  appeals  directly 
to  those  in  charge  of  mining  undertakings,  giving 
them  a  review  of  the  various  methods  that  m 
used   in  difficult   cases  of  sinking  and  providing 
to  facilitate  the  selection  of  the  besl  method  for  any 
pari  icular  case  under  consideration. 

The  book  is  divided  into  four  parts.  The  first 
briefly  describes  what  may  be  called  hand  -inking, 
passing  in  rapid  review  the  various  methods  Df  deal- 
ing with  water  by  barrels  and  giving  an  interesting 
description  of  under  hanging  tubbing  which  ha-  been 
practised  with  such  Buccess  in  Zollera  I.  mine.  parj 
2  deals  with  shaft-sinking  by  boring  on  the  original 
method  of  Kind  and  Chaudron.  Pari  com- 
plete risunu  of  the  pr nt  position  of  the  freezing 

pr ss,  and  t  he  author'-  remarks  under  this  head  are 

particularly  valuable,  as  he  i-  well  aware  of  its  limits 
and  of  the  case-  in   which  it-  use  is  advisable 
final    part    deal-    with    the    sinking   drum    pro 
discusses  the  probable  explanations  of  the  cause  of 
cracked  drums,  the  Pattberg  compound  drum  and 
the  sack  borer  of  Sassenberg  and  < !lermont. 

A  bibliography  of  recent  papers  on  shaft-inking 
and  an  index  have  been  added  to  the  translation. 
The  work  i-  well  printed  ami  i-  provided  with  eighteen 
figures  in  the  text  and  nineteen  fold  It  i- 

an  undoubted  acquisition  to  the  lit  on   the 

subject  and  is  worthy  of  careful  perusal  and  Btudy 
by  all  mining  men. 
Mm:.  ,..  355.       \.  i;., 


Electrii  trv  i\  Mining.  By  Sydxi  v  F.  Walker. 
Price9s.net.  (London  and  New  York  :  Harper 
Brothers.  I 

••  In  this  book  the  author  ha-  evidently  add: 
himself  to  the  mining  engineer.  Mining  engineers  in 
the  past,  with  the  caution  which  arises  from  the 
nature  of  their  calling,  have  been  somewhat  chary  of 
the  use  of  a  power  with  which  they  were  not  closely 
familiar.  There  has  l>een  a  marked  improvement  in 
tin-   respect    within    recent    year-,    hut    there    -till 
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remain-  plenty  of  scope  for  works  on  the  subject.     In 
haptars  Mr.  Walker  deals  with  the  principles 

ami  term-  of  electrical  practice  :  signals  and  tele- 
phones ;  lighting  apparatus;  the  generation  of  power; 
distribution  ;  application  to  driving  machinery,  etc  ; 
and  faults  in  electrical  apparatus.  The  book  is 
illustrate. 1  by  upward-  of  250  drawings  and  photo- 
graphs, and  i-  excellently  printed.''  —  Colliery 
Aug.  23,  flJ07,  p.  356.     (A.  R.) 


Selected  Transvaal  Patent  Applications. 


Relating  to  Chemistry,  Metallurgy  and 
Mining. 


Compiled  by  C.  H.  M.  Kisch,  F.M.Chart.Inst.P.A. 
(London),  Johannesburg  (Member). 


(N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification.  The  number 
given  is  that  of  the  specification,  the  name  that  of  the 
applicant,  and  the  date  that  of  filing. ) 


(P.)     390/07.     W.    E.    Kinder.     Improvements  in 

rilling  machines.     7. 9.  <  »7. 
p.       391  07.       G.    Bonatto.       Improvements    in 
safety  catches   for   mine   cages    and   other  hoisting 
apparatus.     7.9.07. 

(P.  :>*. t.2  •  >7.  J.  Hosking.  Improvements  in  and 
relating  to  rocks  drill.-.     9.9.07. 

i  P.  i  393/07.  J.  Hosking.  Improvements  in  and 
relating  to  ore  crushing  mills.     9. 9.117. 

1'.  394/07.  A.  L.  Martbinsen.  Improvements 
in  the  driving  of  gravity  -tamp-.     10.9.(7. 

(P.)  395/07.  <;.  Nocosia.  Improved  artificial 
-tone  and  the  process  of  manufacture  thereof. 
10.9.07. 

(P.i  396/07.  E.  M.  Hewlett.  Improvements  in 
electric  insulators.      L3.9.07. 

(P.I  397  "7.  W.  C.  Boyd.  Improvements  in  the 
fixing  of  collars,  bosses  and  other  similar  pieces  to 
shafts  or  their  equivalent  by  means  of  set  screws  and 
the  like.      14.9.(7. 

}'.  398  '7.  d.  H.  Rowe.  Improvements  in  the 
treatment  of  crushed  ore  products  and  apparatus 
therefor.     14.9.07. 

(P.  399/07.  d.  van  Waart.  A  new  device  or 
apparatus  for  the  production  of  power  or  energy 
(motion  created  by  gravitation).     •J9.ii.o7. 

(P.)  400/07.  J.  van  Waart.  A  new  device  or 
apparatus  for  the  production  of  power  or  energy  by 
niagneti-m.     29.6.07. 

(P.j  40]  07.  J.  van  Waart.  A  new  device  or 
apparatus   for   the   production    of  power  or  energy. 

•_".'.  6.1  7. 

(P.  4o2  07.  T.  Rasmussen.  Improvements  in 
rock  drilling  machines.     Hi. 9. 07. 

(P.  to:;  07.  T.  Rasmussen.  Improvements  in 
rock  drilling  machine-.      16.9.07. 

(P.)  4(1407.  T.  0.  Bryne.  Improvement-  in 
internal  combustion  engines  or  motors.     10.9.(7. 

(P.)  405/07.  R.  H.  Hani--.  Improvement-  in 
disintegrating  diamond  hearing  matter  by  chemical 
method-.      16.9.07. 

P.)  406/07.  B.  Goddard.  A  new  and  improved 
sun  and  mosquito  screen.      17.9.07. 

(P.i  407(7.  d.  <;.  Laidlaw.  Improvements  in 
the  manufacture  of  artificial  compressed  .-tone. 
18.9.07. 


I  108  <7.  .1.  II.  Holman  (1),  .1.  M.  Holman(2). 
Improvements  in  or  connected  with  rock  drill.-. 
•20.9.(7. 

(1  40917.  A.  C.  Bartlett.  Apparatus  for 
preventing  the  escapement  of  dust  caused  by  mining 
drill-  of  the  pneumatic  type.     20.9.(7. 

(P.)  H0/07.  d.  E.  li.  Grose.  Improvements  in 
rock  drilling  machines      21.9.07. 

(P.)  411  (7.  E.  11.  Martin  (1),  I'..  Chew  \±) 
Improvements  relating  to  ore  stamps.     21.9.07. 

(C.)  412(7.  A.  R.  Wojieehowski.  An  improved 
process  and  means  for  disintegrating  ami  rendering 
friable  diamond  bearing  grounds.     2.3.9.(7. 

(P.)  413/07.  W.  Wauii.-s.  Improvements  in  rook 
drilling  machines.     26.9.(7. 

(C.)  414(7.  T.  L.  Lockhart.  Improvements  in 
the  extraction  of  gold  and  silver  from  their  ores. 
26.9.07. 

(P.)  415/07.  C.  E.  I).  Usher  (1),  Adair-Usher 
Piocess,  Ltd.  (2).  Improvements  in  the  treatment 
of  -and-  or  the  like  with  liquid.     20.9.07. 

(P.)  410  07.  W.  Burgess.  Improvements  in 
means  for  neutralising  noxious  fume-  produced  in 
Ola-tin-.     26.9.07. 

(C.)  417  (7.  'J'.  Parker.  Improvements  in  and 
relating  to  the  production  of  fuel.     27.9.07. 

(C.)  41s  (7.  N.  Ceipek.  Improvements  in  the 
manufacture  of  an  improved  safety  explosive.  27.9.07. 

(C.)  419(7.  W.T.Smith.  Improvements  in  and 
relating  to  process  of  extracting  metals  from  their 
ores.     27.9.(7. 


Changes  of  Addresses. 


Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otJu  rwise  it  is  impossible  to  guarantee  the  delivery  <f 
Journals  or  Notices.  The  Secretary  should  be  at  once 
notified  of  non- receipt  of  Journals  and  Notices. 


ADENEY,  G.  P.,  l/o  Germiston  :  Lancashire  College, 

Manchester. 
CLARKSOX,   R.,   to  New   Rietfontein    Estate  G.  M., 

Ltd.,  P.  O.  Rietfontein  Mines. 
COLLINGS,    B.    I.,  Ijq  Johannesburg;  P.    O.  Box   16, 

Salisburg,  Rhodesia. 
DURHAM,  B.W.,l/o  Johannesburg;  P.  O.  Cleveland. 
GUEST,  1.  A.  M.,  l/o  Rhodesia  ;  P.  0.  Box  1,  Klerks- 
dorp. 
HELLMANN,   FRED.,   l/o    East    Rand  ;  c/o  Messrs.    F. 

Huth  &  Co.,  12,  Tokenhouse  Yard,  London,  E.C. 
KLINE,  P.  < '..  l/o  Mexico  ;  La  Jolla,  San  Diego  Co., 

Cal.,  I'.S.A. 
KYLE,  J.,  l/o  Cleveland  ;  P.  O.  Denver. 
LEYSON,  Wm.,  l/o  Boksburg  ;  P.  0.  Box  74,  Barber- 
ton. 
MACQUEEN,   W.    P.    <>..    l/o  Johannesburg;  Crown 

Deep,  Ltd.,  P.  0.  Pox  102,  Fordsburg. 
MANNHEIM,    H.    C,  l/o  Salisbury  ;   P.   0.   Pox  44,"), 

Bulawayo. 
PEDRINI,  J.,  l/o  Switzerland  ;  P.  O.  Pox  53,  Krugers- 

dorp. 
Peirce,  A.  W.  K.,  to  Victoria  Falls  Power  Co.,  Ltd., 

P.  O.  Box  2671,  Johannesburg. 
Simpson,  T.,  l/o  Luipaardsvlei  :  Ferreira  G.  M.  Co., 

Ltd.,  P.  O.  Box  1021,  Johannesburg. 
SuRMON,  C.    B.,  l/o  Germiston;    Shangani   Siding, 

Rhodesia. 
Wilson,  R  A.,  l/o  Jeppestown  ;  Eldorado  G.  M.  Co., 

Lomagundi,  Rhodesia. 


THE       JOURNAL 

OP     I  II  I. 


(Chemical,  ^tlctallmcuial  m\t  fining  ^orictn 


of    South    Afkka. 


The  Society,  as  a  body,  is  notresj 

Reproduction  /, <  m  th i s  •/•  •     /„//  ,„  / „ 

Vol.  VIII. NOVEMBER,    1907.  \,,    .-, 


Proceeding's 

AT 

Ordinary   General  Meeting-, 
November    16,    1907. 


c. 
W. 

v.. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Chamber  of  Mines,  on  Saturday, 
November  16th,  Prof.  J.  Yates  I  President),  in  the 
chair.     There  were  also  present  : — 

.">1  Members:  Dr.  J.  Moir,  Messrs.  T.  L. 
Carter,  II.  <;.  Bevington,  W.  R.  Dowling,  K.  I.. 
Graham,  A.  McA.  Johnston,  (J.  ( ).  Smart,  Prof. 
G.  H.  Stanley,  H  A.  White,  Prof.  -I.  A.  Wilkinson, 
E.  H.  Johnson,  W.  Beaver,  E.  II.  Croghan,  .1.  M. 
Baton,  X.  M.  Galbraith,  <;.  Goodwin,  J.  Gray, 
H.  H.  Johnson,  J.  A.  Jom •-.  G.  A.  Lawson,  ( '.  W. 
Lee,  H.  Lea,  W.  P.  ( >.  Macqueen,  J.  E.  Metcalf, 
H.  !'.  Roche,  A.  Salkinson,  S.  Shlom,  R.  M. 
Torin,  H.  Warren,  and  J.  I  >.  Welch. 

'.'  Associates:  Messrs.  A.  E.  Adams  -I 
Chilton.  C.  L.  Dewar,  J.  A  P.  Gibb,  J. 
Hawthorne,  J.  H.  Harris,  R.  W.  Leu-.  W 
Thorpe  and  J.  Whitehouse. 

11  Visitors  and  Fred.  Rowland,  Secretary. 

The  minutes  of  the  previous  monthly  meeting, 
as  published  in  the  Journal,  were  confirmed. 

NEW    MEMBEBS. 
Messrs.     Gray     and     Croghan     were    elected 
scrutineers,  and  after  their  scrutiny  of  the  ballot 
papers,    the    President   announced   that   all    the 
candidates  for  membership  had  been  duly  el< 
as  follows  : — 
Chappell,    William,    French    Rand    <;.    M 

Ltd.,     P.    O.    Box    25,    Luipaardsvlei.        Mine 

Captain. 
Walker,  John  Fairfax.   East   Rand    Proprietary 

Mine-.   Ltd.,   P.  ( >.   Box  30,  East  Hand.      Tube 

Mill  Fore  man. 

The    Secretary   announced    that    the   folio 
gentlemen  had  been  admitted  as  Associat 
the  Council  since  the  last  general  meeting. 
Brazier,  H..  Crown  Deep,  Ltd.,  P.   <».  Box   102, 

Fordsburg.     Cyanider. 
Cochrane,  A.  C,  Block  A.  Randfontein.     Sampler. 
Cox,    Charles   Thomas,    East    Band    Proprietary 

Mine-.  Ltd.,  P.O.  Box  66,  East  Rand.  Cyanider. 
Fox,  Herbert,  \Y.,  United  states   Reduction  and 

Refining  Co..  Colorado  Springs,  Coloiado,  I  .S.A. 

Superintendent. 


Mi  Sw  i  i  ma.  .1  vmi  -  I'm  irj   <..   \l 

Cleveland.      \  -      iplei 

Moir,  Di    W.I.  Denver.     M<  titioner. 

Moore,  Willi  \m  Robi  r  r,  P.  0.  B 

nesburg.     Foreman  Mason. 
Nicholson,    Arthur    Stei  i  i  .   Sin  mi 

Proprietary  Mini      I  ■        P.  0 

ton.     Mill  Foreman. 
Pearce,  Frederick  Stewart,  New  I  nified  G.  E 

Co.,  Ltd.,  P.  i  >.  Box  •">.  Maraisburg.      \- 
PlNTO,   Mi'  in  ii,   Komarovo  Mining  Co.,    \ 

petrovsk,  Gouvt.  Orenboarg,  Russia.     M 
Robinson,  Sydney  Greenwood,  < ••-M----;-.  I    I. 

Smidth   &    Co.,    112,    Palace   Chamber*,    West- 
minster, London,  S.  W.     Engu 
Shed,  Willi  \m  B  .  Geldenhn 

land. 
Thom  vs,  Alfred  M  -  nimer  and 

prietary  Mines,  Ltd  .  P.  « ».  Box  192,  Germiston. 

Assistant  Assayei*. 
Thorpe,  William  Edward,  East  Hand  Proprii 

Mines,     Ltd.,    P.    <  >.     Box     134      I 

Assistant  Metallurgical  Chemist. 

The  follow     _  8 
Turner,  Hubert   Frederick  Sidney, 

University  College,  P.  < ».   Box   1176,  Johannes- 
burg.    Mining  Student. 

mi:  \l    BUSINI  5S. 

The  President :     I  move 
the  Consolidated  Goldfieldq  of  South  Africa  and 
|   to  Mr.  McArthur  Johnston  and  his  staff  for  their 
hospitality    during    our    recent    visit    to    their 
laboratory. 

Mr.    R.    G.    Bevington  :      I    would   like   to 
■  I  the  vote  of  think-.      1  am  sure  we  b 
enjoyable   and    instructive  It 

makes  one  feel  as  thougl 
The  mi  tion  v.        _  to. 

The  President :    It  1  _ 

my  notice  that  Mr.  Rowland,  • 
completes  his  eleventh  y< 
I  am  -  11  hope  with  me  that  he  wil 

with  us  another  eie  ■ 

THE    filth  ATI  ■ 

Mr.  A.  McA.  Johnston  jtal  died 

to   place  on  ree<  rd   in   the    • 

in  connection  with  filtr  .  and 

demonstrated  the  filtration  with  a  small  a 

_-    coloured    water   in   the  tnide 

solution  (see  p. 
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NOTE    ON    THE    DAILY    VARIATION    OF 
HAND  MINE  VENTILATION. 


By    James    Mora,    D.Sc.,    MA.    F.C.S.    (Vice- 
President  ). 


In  the  course  of  my  reply  to  the  discussion  on 
my  last  paper  on  ventilation,  1  gavean  arithmetical 
formula  for  calculating  at  any  time  the  total 
ventilation  in  the  Ferreira  Deep  mine  in  1904,  a 
foi  .aula  depending  only  on  the  reading  of  the 
wet-bulb  thermometer  at  the  surface  in  the  shade 
lis  J  urnal,  February,  1907,  p.  256).  This 
formula  was  Q  =3,500+  1,600  (68  -  w),  ami  I 
stated  that  a  similar  formula  could  be  got  for 
any  other  mine  with  two  nearly  equal  shafts, 
after  experiments  had  been  done  to  determine  the 
values  of  the  constants  involved. 

The  diagram  there  given  shows  the  great 
annual  variation  of  the  ventilation,  and  the 
present  experiments  were  made  in  order  to  get  an 
idea  of  how  the  ventilation  varies  (1)  from  night 
to  day.  ami  (2)  on  rainy  and  rainless  days,  and 
this  i-  what  I  mean  by  daily  or  diurnal  variation. 

It  is  evident  that  this  question  can  be  settled 
by  obtaining  a  continuous  record  of  the  wet-bulb 
reading  over  a  sufficient  period  and  then  finding 
out  how  much  the  above  formula  requires  to  be 
altered  owing  to  the  changes  in  the  mine  which 
have  occurred  since  190 1. 

This  wet-bulb  thermometer  record  is  a  thing 
which,  so  far  as  I  know,  has  never  been  obtained 
The  method  consisted  in  arranging  an 
ordinary  metallic  thermograph  so  that  its  sensitive 
part  should  be  kept  constantly  moist,  As  the 
u<-  of  running  water  would  give  incorrect  results, 
recourse  was  had  to  the  capillary  action  of  filter 
paper.     The  steel  quadrant  of  the  machine  was 


first  coated  with  a  certain  anti-rust  composition 
of  my  invention,  so  as  to  prevent  permanent 
injury  to  the  machine,  and  then  fitted  with  a 
quadrant  of  thick  filter  paper  having  a  "tail" 
(lipping  into  water,  and  the  whole  was  exposed 
(without  its  cover*)  on  the  headgear  of  the  down- 
cast shaft  of  the  Ferreira  Deep  from  Sept.  16  to 
Sept.  30,  inclusive.  1  have  to  thank  Mr.  W.  E.  C. 
Mitchell  for  his  courtesy  in  arranging  for  a  suit- 
able  position  for  the  instrument  on  his  mine.  It 
was  fortunate  that  during  this  period  the  weather 
exhibited  practically  all  the  possible  varieties 
which  occur  in  a  whole  year,  so  that  it  was 
unnecessary  to  run  the  machine  any  longer.  I 
should  mention  that  the  machine  was  first 
calibrated  by  means  of  a  standard  wet-bulb  kindly 
lent  me  by  Mr.  R.  T.  A.  Innes. 

In  addition  a  couple  of  rough  measurements  of 
the  air  in  the  shafts  (by  anemometer)  were  made 
to  see  if  the  1904  formula  still  held.  It  was 
found  that  the  air  current  was  roughly  25%  better 
than  it  was  in  1904  ;  and  consequently  the 
formula  for  calculating  ventilation  from  the  wet- 
bulb  reading  must  be  altered  to  this  extent. 

It  is  now,  roughly,  Q  (quantity  in  cub.  ft.  per 
minute)  =  7,000  +  1,800  (GS  -  w). 

The  actual  observations  were: — (1)  downcast, 
char  day,  T  =  685,  w  =  565,  Q  =  30,000.  (2) 
upcast,  moist  weather,  T  =  55,  w  ==  53,  Q  =  32,000; 
but,  of  course,  with  this  method  of  observation 
the  error  may  be  as  much  as  10%,  whereas  those 
of  1904  were  got  by  an  exact  method. 

The  thermograph  records  obtained  are  repro- 
duced opposite  :  they  had  to  be  redrawn  owing 
to  their  exposure  to  the  weather — and  Table  A 
gives  an  abstract  of  the  resulting  readings,  and 
the  calculations  from  the  above  formula. 

*  It  would  have  been  better  to  enclose  the  whole  in  a 
Stevenson  a  screen. 


Table  A. 

Date. 
SEPT. 

Maxi-    l        _ 
uiiiiii      Minimum 
depres-     humidity 
sion  of     per  cent, 
tret-bulb. 

Minimum 
depies- 
sion  of 

wet:bulb.  | 

Maxi- 

mum 

huniidit) 

pei  cent 

Ylaxihi'm 
distance 
of  wet- 

iiilii  f  urn 

Minimum 

distance  of 

wet-bulb 

from  68  . 

Maximum 

quantity  of 
ur  supply 
in  cub.  ft. 

per  minute. 

Minimum 
quanl  ii  y  of 
air  supply 
in  cub.  ft. 
per  minute. 

Diurnal 

variation,  in 

cub.  fi.  per 
minute. 

Percentage 
diurnal 
variation 

from  night 
to  day. 

16 

5 

(57 

1 

93 

24 

9 

50,000 

23,000 

27,000 

54%  less 

17 

9 

55 

1 

93 

L'l 

11 

50,000 

27,000 

l'3,000 

46     „ 

is 

3 

80 

0 

100 

23 

12 

18,000 

29,000 

19,000 

10     .. 

19 

0 

100 

0 

100 

20 

16 

43,000 

36,000 

7,000 

16     „ 

20 

0 

L00 

0 

100 

22 

20 

17,000 

13,000 

1.000 

9     „ 

21 

7 

62 

0 

100 

22 

14 

47,000 

32,000 

15,000 

32     „ 

22 

8 

D8 

0 

100 

28 

15 

57,000 

34,000 

23,000 

40     „ 

23 

11 

17 

1 

71 

29 

IS 

5'.),  000 

40,000 

r.»,ooo 

32     „ 

24 

19 

30 

1 

92 

26 

15 

54,000 

•11,000 

2  o,000 

37     „ 

25 

18 

32 

3 

SO 

25 

13 

5l',000 

30,000 

L'L',  000 

42     „ 

26 

L'l 

28 

0 

100 

L'L 

11 

47.000 

27,000 

20,000 

42 

■J  7 

14 

13 

7 

59 

21 

7-5 

45,000 

l'0,000 

25,000 

•'•'     „ 

28 

15 

Ki 

3 

80 

19 

9-5 

41,000 

L'l, 000 

17,000 

41     „ 

29 

15 

to 

3 

80 

20 

7 

4:5,00(1 

19.500 

23,500 

55     „ 

30 

i6m 

38 

1       1 

93 

18 

m) 

40,000 

21.ooo 

19.000 

47     .. 

Nov.  Km: 
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It  will  be  seen  that  the  maximum  quantity  of 
air  in  the  whole   period   was   59,000  (which   is 

much  the  same  as  the  maximum  observed  in  1 90  1 ), 
but  it  is  probable  (from  the  fart   that  the  lowest 

temperature  observed  was  39°)  that  in  the 
coldest  "snap"  of  the  year,  which  would  be 
about  32  F.  wet-bulb,  the  ventilation  will  now 
rise  to  70,000  cub.  ft.  per  minute. 

The  minimum  observed  was  19,500  this  time 
(in  1904  it  was  1 4.500),  corresponding  roughly 
with  the  general  improvement  due  to  the  increased 
size  of  workings.  1  do  not  know  exactly  how 
many  workers  are  underground  at  any  one  time — 
perhaps  Mr.  Mitchell  will  oblige — but  assuming 
650,  this  gives  30  cub.  ft.  per  man  per  minute, 
the  maximum  being  about  100  cub.  ft.  per  man. 

In  addition  the  daily  averages  and  the  total 
average  have  been  obtained  by  the  use  i  'f  the  plani- 
meter  on  the  curves,  with  the  following  results: — 


Table 

B. 

I.  Date 

^24  hours  from  10 

a.m.  in  each  case). 

Calculated 

Average   Average  value 

average        We.lti,„.. 

w 

et-bulb.      of(68-w) 

quantity        weacner. 

De<r. 

of  air. 

16—17 

51- 

3         165 

37,000  Morningmist 

17-18 

50 

18 

40,000 

18—19 

52 

16 

36,000  Mist  and  rain 

19— 20 

48 

5         195 

42,000^  Continuous 

20—21 

48 

20 

4.5,000/                rain 

21—22 

46-5         21-5 

46,000  Dull 

•22 23 

45-5         22-5 

*£j*jjfl  Clear  with 

10  OOO  1    occaslonal 

38,000 J   mist 

23—24 
24—25 

45 
48- 

23 
5         19  5 

25—26 

50- 

5          17  5 

26—27 

52 

16 

36,0001 

27—28 
28—29 

54- 

53- 

5         135 
5          145 

31,000  L,      „ 
.,„,,       -Cloudless 

29,000J 

29—30 

56 

12 

II.  General  , 

Wet-bulb. 

(68  -w.)              Quantity. 

average 

5H-2 

17-8             39,000 

of  the 

cub.  ft.  per 

fortn 

ghtj 

minute. 

This  is,  on  the  previous  assumption  as  to 
number  of  workers  at  a  time,  equal  to  60  cub.  ft. 
per  head,  which,  I  think  everyone  will  agree,  is 
very  respectable. 

With  regard  to  the  formula  used  (Q  =  7,000  + 
1,800  (68  -w))  I  wish  to  remark  in  order  to 
prevent  misunderstanding,  that  the  wet-bulb  is 
not  the  sole  factor  determining  ventilation ;  for 
example,  the  number  1,800  in  the  formula  really 
contains  as  its  factors  quantities  which  express 
(1)  the  square  root  of  the  depth  of  the  shafts.  (2) 
the  section  of  the  shaft  and  the  rubbing  surface 
of  the  whole  length  of  the  air- way. 

Again,  the  figure  68  is  intended  to  be  the 
average  temperature  of  the  upcast  air  in  this 
particular  mine,  so  that  if  one  wished  to  modify 


the  formula  for  a  deeper  mine,  say.  4,000  ft.,  one 
would  have  to  alter  it  not  only  by  multiplying 
the  factor  1,800  by  the  square  root  of  the  ratio 
of  the  depths  of  shafts  in  the  two  mines,  but  also 
by  increasing  the  figure  OS  to  about  78.  We 
thus  have  two  factors  favouring  increased  venti- 
lation at  greater  depths,  as  against  the  one 
contrary  factor  of  increased  friction. 

The  President  :  Our  transactions  are  becom- 
ing a  mine  of  information  in  connection  with  this 
very  important  subject  of  ventilation,  and  we  are 
especially  indebted  to  Dr.  Moir  for  the  data  and 
results  of  experiments  which  he  has  carried  out 
at  considerable  trouble  to  himself.  I  move  a 
vote  of  thanks  to  Dr.  Moir  for  his  note  of  this 
evening. 

Mr.  T.  Lane  Carter  :  I  would  like  to  second 
the  vote  of  thanks.  I  think  these  theoretical 
deductions  agree  well  with  our  practical  experience. 
I  think  Dr.  Moir  said  he  got  the  worst  results  on 
a  very  hot  day.  I  have  seen  this  exemplified  on 
the  Rand  in  a  startling  manner  in  mine  air  ways ; 
where  during  the  winter  the  air-current  was  so 
strong  that  you  could  hardly  carry  a  candle, 
whilst  in  the  hot  December  days  in  the  same 
place  the  ventilating  current  was  almost  stagnant. 
This  confirms  what  Dr.  Moir  has  pointed  out 
theoretically. 

Dr.  J.  Moir  :  It  appears  that  this  time  of  the 
year  is  really  the  worst  for  ventilation,  contrary 
to  what  one  would  expect  from  the  analogy  of 
other  countries,  where  two  months  after  mid- 
summer would  be  the  hottest  period,  and  the 
worst  for  ventilation. 


THE  INCIDENCE  OF  METHODS  OF  PAY 

MENTS  ON  THE  EFFICENCY 

OF  MINERS. 


By  Kenneth  Austix,  M.Am.I.M.E. 


In  the  relations  between  employerand  employee 
nothing  has  attracted  so  much  attention  as  the 
equitable  payment  for  labour  ;  the  workman  has 
to  be  fairly  paid,  and  the  capitalist  or  saver  has 
to  be  rewarded  and  protected. 

It  is  a  well  established  fact,  admitted  by 
workmen  and  employers,  that  there  is  a  con- 
siderable difference  even  amongst  workmen  when 
subject  to  the  same  conditions  One  will  waste 
his  own  time  and  his  employer's  capital,  another 
will  make  the  best  of  his  time,  increase  the 
capital,  and  economise  in  every  direction.  It 
is  quite  right  that  labour  should  be  fostered, 
but  capital  must  also  be  guarded  from  loss,  so 
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that  the  advance  of  industry  and  of  the  community, 
can  be  secured  with  some  degree  ol  certainty. 

The  general  condition  of  the  wage-earner  has 
been  evolved  after  many  struggles  to  secure  the 
bighesl  possible  reward  for  labour.  The  capita 
lists,  on  tin'  other  band,  bave  not  been  slow  to 
seek  those  sources  from  which  they  can  obtain 
the  highest  and  most  permanent  return  foi 
capital  iniested.  All  alike  are  subject  to  tin- 
laws  of  supply  and  demand. 

The  object  of  these  few  notes  is  to  state  the 
various  methods  of  labour  payments  current  in 
the  Transvaal,  and  to  point  to  theevil  which  will 
arise,  if  at  any  time  an  artificial  arbitration  law- 
should  be  rushed  over  the  heads  of  common 
sense  people  who  have  made  this  country  their 
permanent  home,  and  who  will  permanently 
the  effects  of  all  "class"  legislation. 

••hay's  pay"  is  generally  treated  as  if  it  did  not 
involve  a  contract,  but,  of  course,  this  is  an 
error.  The  day's  pay  man  has  few  or  no  risks, 
but  he  is  always  subject  to  the  24  hours1  notice 
of  discharge,  and  because  of  this  insecurity  of 
employment  the  host  results  are  seldom  obtained. 
In  order  to  counteract  the  evil  effects 
this  system,  "bonus"  schemes  have  been  devised 
and  tried  with  varying  success.  Universal  ad- 
miration or  satisfaction  has,  however,  not  accom- 
panied any  "  bonus  "  system. 

The  "  contractor "'  or  piece-work  man  is  still 
with  us,  and  the  writer  is  of  opinion  that  this 
system  of  payment  is  the  best,  because  with  it 
both  employer  and  employee  will,  under  proper 
conditions,  have  the  least  cause  for  grumbling  or 
dissatisfaction.  Some  contractors  are  useless 
ought  to  retire  from  the  business  of  "leaving  the 
company  in  debt,"  which  has  been  in  the  past  their 
regular  occupation  ;  other  contractors  havefollowed 
on  in  the  same  localities  as  the  last  named,  and 
have  made  money  and  completed  contractswith  lull 
satisfaction  to  themselves  and  their  employers. 

Everything  is  bound  up  in  the  one  word 
"efficiency."  If  you  pay  labour  inadequately, 
the  best  men  leave  the  industry  :  if  you  pay  too 
much,  you  increase  the  difficulties  with  which 
the  industry  is  at  present  contending.  W  hat 
is  a  fair  remuneration  ?  How  can  it  be  arrived 
at  I  The  law  of  supply  and  demand  has  an 
incidence  on  mining  as  on  other  professions, 
and  as  regards  underground  work  the  manager 
and  mine-captain,  who  are  in  daily  touch  with 
the  labour  supplies  and  the  conditions  of  work, 
are  the  most  likely  persons  to  form  a  correct 
estimate  as  to  what  constitutes  fair  pay.  The 
employer  and  employee  must,  however,  be  tree 
from  restrictions,  excepting  those  which  regulate 
the  rights  of  the  person  and  the  preservation  ol 
life  and  property.  The  intervention  of  Labour 
Unions    and   such  like    are   detrimental    to  the 


maintenai  tween  the 

contractu  j  ... 

'  e  made  absolute.  ith  a 

mine  and   unacquainted    with   tl 
ditions  of  every  working    pi  i 
much  as  the  contractor,  t he   mini 
the  mine  captain,  concerning  th<  I    the 

terms  and  condition 

It  would  be  ad\  i sable  to  have  loi 
saj .  3  to  6  month-,  iii  order  to  at!  j  men 

and  ilarity  of  output.    ;  bould 

lie  provided  by  the  contractor,  or  25 
from  each  month's  payments  t"  ensure  the  ; 
performance  of  the  contract.     I  b 

into  an\  details  as  to  tendi  .  bul  th 

will  readily  suggesl  themselves.     Payments  must 
sed  upon  the  work  done   bj  the  best  work- 
men and  not  on  that  done  by  the  inefficient. 

The  following  briefly  Bumm  the 

advantages    and    disadva    tag  irious 

•    m-  :  — 

day's  pay. 

Disadvantages. — (a)  A  large  amounl 
vision  is  required. 

(b)  There   is    little    or    no    incentive    for    the 
miner  to  do  a  good  day's  work. 

(r)  Inefficiency  of  coloured  labour  is  accentu- 
ated where  the  white  labour  is  inefficient. 

(d)  Carel  in  the   uc 

supplies. 

BOM  -    SYSTEMS. 

Disadvantages. — (a)  A  large  amount  of  super- 
vision is  needed. 

(b)  Complicated  accounts  are  involved. 

The    conditions    of    mining   work    are    too 
varying  for  any  bonus  system  t<»   l>e  applied  with 
•action. 
(d)  There  is  always   dissatisfaction   among  the 
workmen  with  the  results  obtained. 

CONTRA*  I  SYSTEM  OB  PIECE  WORK. 

Ad  -(a)   Less  supervision  is  needed. 

(A)  Th<  i      i  g      -er  incentive  for  both  white 
and  coloured  labour  to  do  their  best  work, 

(c)  There  is  an   early  start  and  a  late  finish  of 
the  shifts. 

Simplicity  of  account-. 

Satisfaction  to  workmen. 
Disadvantages. — (a)  There   is   carelessness   in 
following  ore  bodies,  and  an  unnecessary  amount 
of  waste  is  often  mined. 

(b)  To  make  big  fathomage  there  is  an  induce- 
ment   to    carry    the    excavation    regardless 
changes  in  the  contour  of  the  ore  body. 

(c)  There  is  a  difficulty  in  fixing  ten 

In  all  the  systems  enumerated  the  most  careful 
jurement  is  needed  in  order  to  obviate  any 
grievance    or   misunderstand    e        Some    mine- 
have  an  especially  bad  reputation  in  this  res 
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The  writer  has  heard  charges  of  favouritism 
levelled  at  mining  officials,  but  such  charges  can 
generally  be  dismissed  :  naturally  a  manager 
tors  upon  whom  he  can  rely. 
□  in  the  street  "  better  understands 
the  great  responsibilities  resting  upon  all  who  are 
in  charge  of  mining  operations  he  will  be  less 
inclined  to  interfere  with  the  necessarily  some- 
what autocratic  systems  of  management.  Some, 
who  are  engaged  in  directing  mining  work,  may 
be  inclined  to  Look  at  this  question  from  the 
technical  point  of  view  only,  but  it  is  necessary  also 
to  insist  upon  the  commercial  aspect  receiving 
attention,  as  it  is  affected  by  the  varying  labour 
conditions.  In  discussing  the  systems  for  labour 
payment  we  must  also  take  into  account  the  main- 
tenance of  a  regular  supply  of  young  men,  who  will 
be  willing  to  go  through  the  necessary  training, 
and  we  have  to  decide  the  scale  of  remuneration 
which  will  induce  them  to  follow  the  occupation 
of  miners. 

3  ral  financial  experts  have  called  for 
educational  facilities, — Sir  George  Farrar,  Sir 
Percy  Fitzpatrick,  Messrs.  Lionel  Phillips,  Chaplin, 
Pricker.  Francke,  and  others  have  pointed  out  in  the 
clearest  possible  manner  the  need  for  reform  and 
development  in  this  connection.  All  our  aims 
should  be  directed  to  the  best  methods  of  training 
a  g  od  class  of  workmen,  and,  when  they  are 
trained,  the  condition-  should  be  such  as  to 
secure  for  theai  permanency  of  employment.  The 
more  permanent  we  make  the  employment  the 
greater  will  the  efficiency  be,  and  the  more 
attractive  will  it  be  to  workmen  :  the  wage  is 
also  lower,  and,  as  a  rule,  the  better  are  the 
economic  conditions  when  constant  employment 
ired  :  all  these  interact  on  each  other.  The 
cleaner  we  make  our  mines  the  healthier  they 
will  be,  and  a  greater  number  of  good  workers  will 
be  attracted  to  mining. 

There  are  other  matters  which  have  an  incidence 
on  the  contract  system  of  payment,  an  interesting 
one  being  the  prices  charged  for  supplies  to  con- 
tractors. Explosives  are  charged  out  at  prices 
which  show  large  bonk  profits,  but  it  would 
appear  to  be  the  better  plan  to  charge  everything 
at  cost  price.  Comparisons  of  costs  could  then  be 
better  made.  It  may  be  said  that  as  all  contracts 
are  contingent  upon  the  payment  of  the  present 
general  high  charges  for  sup] dies,  no  harm  is  done: 
but  the  weakness  of  this  case  lies  in  the  fact  that  the 
enhanced  contract  prices  for  mining,  necessitated 
by  these  high  charges,  cause  a  loss  to  the  mining 
companies  in  one  direction,  balanced  only  by  a 
"book  profit ;'  on  the  other  side. 

The  President  :  These  few  notes  of  Mr. 
Austin's  are  submitted  for  the  purpose  of  drawing 
discussion  on  this  important  subject  of  payment 


and  efficiency,  and  as  many  of  you  are  well 
qualified  to  speak  on  this  matter  I  hope  you  will 
come  forward  and  let  us  have  the  benefit  of  your 
views.  1  move  a  vote  of  thanks  to  Mr.  Austin 
for  his  note-. 

THE  UTILISATION  OP  WASTE  HEAT  IN 
SLIMES  SETTLEMENT. 


(A'--/./  ,it  June  Meeting,  1907). 


By   A.   Sai.kinsox  (.Member). 

REPLY    TO    DISCUSSION. 

Mr.  A.  Salkinson  :  When  writing  this  paper, 
it  appeared  doubtful  to  me  wdiether  it  would  be 
possible  to  obtain  an  exhaustive  discussion  on  the 
subject,  as  until  metallurgists  have  had  the 
opportunity  of  experimenting  with  a  process,  they 
are  naturally  averse  to  hazarding  opinions.  I  am 
the  more  grateful  to  those  gentlemen  who  gave 
the  result  of  their  experience  during  the  criticism 
and  would  particularly  express  my  thanks  to  Mr. 
Laschinger,  who  has  given  me  such  a  welcome 
opening  for  reply. 

Commencing  with  the  principle  that  the  appli- 
cation of  heat  accelerates  the  speed  of  slimes 
settlement,  I  have  only  heard  of  two  authorities, 
who  have  expressed  opinions  at  variance  with 
this  statement.  The  first  is  the  gentleman  referred 
to  by  Mr.  White,  and  the  second,  one  of  our 
prominent  metallurgists  who  informed  me  that 
temperature  had  no  influence  on  the  rate  of  settle- 
ment. It  is  very  easy  for  everyone  to  satisfy 
himself  on  that  point,  and  in  answer  I  shall  only 
say,  "try  it." 

With  regard  to  Mr.  bowling's  remark  about 
the  greater  decomposition  of  sulphur  compounds 
at  a  higher  temperature,  I  quite  agree  with  him 
that  such  decomposition  would  be  hastened  by 
heat  ;  but  I  do  not  think  it  is  noticeable  on  a 
practical  scale,  at  least  as  far  as  my  own  experience 
serves. 

.Mr.  White's  experiments  in  increasing  the 
amount  of  lime  are  interesting,  more  particularly 
so  as  many  cyaniders  hold  the  impression,  that 
after  reaching  a  certain  point  considerably 
below  that  mentioned  by  him,  any  additional 
quantity  has  no  appreciable  effect  on  either  the 
rate  or  density  of  settlement.  I  am  pleased 
that  he  finds  no  evil  ejects  from  the  use  of 
mill  water  of  a  temperature  of  30"  C.  [86°  P.] 
In  our  case  we  have  not  exceeded  80°  P., 
in  fact,  the  mill  water  is  regulated  to  be  prac- 
tically of  a  constant  temperature  of  about  7~  I". 
When  he  mentions  the  removal  of  cool- 
ing towers,  I  do  not  quite  agree  with  him, 
suggesting  instead  that  any  waste  heat  necessary 
might   be   absorbed   by   cyanide    solution,    etc., 
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before  the  exhaust  steam  eaters  the  condenser 
!>nt  that  afterwards  the  usual  cooling  plant  should 
perform  its  ordinary  work,  thus  helping  the 
engineering  department  by  the  production  ol  a 
greater  vacuum  than  at  present  obtainable, 
[n  this  connection,  I  may  state  thai  recently  the 
.sand  solutions  on  tin-  Wit  Deep  have  been  b 
about  7  K.,  by  passing  through  a  boiler  shell 
on  the  way  to  the  treatment  tanks  ;  tin-  heal  I- 
obtained  Prom  the  cooling  water  of  a  condensi  r 
passing  through  the  boiler  tubes  on  its  way  to 
the  cooling  towers,  thus  giving  at  the  same  time  a 
little  more  etHeiency  to  the  work  of  the  condenser. 
The  experiment  has  nut  been  carried  on  long 
enough  to  give  definite  results,  but  seems  to  have 
had  the  effect  of  lowering  the  assay  value  » » t'  the 
last  drain ings  to  a  certain  extent. 

Mr.  Lea  deals  with  the  subject  in  a  manner 
that  appeals  to  the  practical  man.  and  again 
illustrates  that  an  ounce  of  experience  is  often 
worth  a  ton  of  theory.  His  experience  was 
evidently  most  conclusive,  and  1  am  sure  that  we 
are  all  grateful  to  him  tor  publishing  results 
obtained  on  a  large  scale. 

.Mr.  Laschinger  quotes  some  very  interesting 
figures,  which  1  am  quite  willing  to  accept  up  to 
the  point  where  he  applies  them  to  practical 
deductions  ;  from  there  his  conclusions  are  erro- 
neous or  misleading.  He  commences  by  calculat- 
ing out  how  much  heat  is  required  to  raise  a  ton 
of  water  20°  F.  This  has  nothing  at  all  to  do 
with  the  problem,  which  I  would  state  in  this 
way.  "  Given  so  many  hundred  or  thousand  tons 
of  solution,  how  much  heat  is  required  to  main- 
tain the  temperature  of  this  mass  at  a  given 
point?"  In  other  words,  the  heat  to  be  added 
daily  is  not  that  required  to  raise  a  quantity  from 
the  normal  temperature  to  so  many  degrees,  but 
only  that  necessary  to  compensate  for  the  cooling 
effect  once  the  total  amount  has  risen  to  the 
desired  point  :  for  if  the  temperature  of  a  mass 
of  solution  were  raised  20°  F.  in  one  day,  it  would 
still  have  retained  a  considerable  amount  of  this 
heat  after  the  lapse  of  24  hours.  On  a  200 stamp 
plant,  it  will  take  at  least  a  week  to  obtain  this 
ultimate  temperature,  and  if  Mr.  Laschinger  cares 
to  revise  his  figures  on  the  above  basis,  he  will  rind 
that  the  final  temperature  of  the  solution  will  be 
considerably  higher  and  his  conclusions  wrong. 
Hence  the  cost,  supposing  heat  had  to  be  paid 
for,  would  be  very  much  less  than  3.!  on  2  dwt. 
slimes,  and  instead  of  the  whole  waste  heat  avail- 
able being  sufficient  to  raise  mill  water,  sands  and 
slimes  solution  17°  F.,  he  would  find  after  a  little 
time  the  temperature  very  much  greater  than  his 
calculations  show.  Having  thus  started  on  a 
wrong  basis,  he  must  pardon  me  if  I  state  that 
the  deductions  drawn  from  his  figures  are  not 
approximate  ;  they  are  entirely  wrong. 


Tic-  Be< I  part  ol  hi-  criticism  i-  [uiteon  a  pat 

with  the  first  half.     \.g 1  maxim  to  keep  in  mind 

in  connection  with  anj  propo 
Where  there  is  a  will,  there   i     always  a  way. 
Mighl    I       ggeat  tl 

paragraph  where  he  talks  ol  tic    great  difficulty 
"i  obtaining  a  reasonable  benefit  fi  >m  the 
heat,  which   the  engineers  on  tic-    [land  ai 
anxious   t..  get   rid  of.     It  is  being  don,-  on  the 
Wit   Deep  for  one  year  already,  and  why  can  it 
not  be  don.-  elsewhi  i  id  of  tic 

expense  and  the  complicated  -\  stem  of  control  of 
which  lie  speak-,  it  i>  of  a  comparative!}  trifling 
cosl  and  -o  simple  "t  operation  as  to  be  practically 
oatic.  It  he  or  any  other  member  of  this 
Society  cares  t - .  cue-  to  the  Wit  Deep,  I  Bhall  be 
pleased  to  show  him  the  method,  whereby  most 
ol  the  waste  heat  from  a  non  condensing  engine, 
and  at  least  a  portion  ol  the  waste  heat  from  a 
condensing  engine,  is  being  utilised  at  the  p 
moment  for  the  purpose  ol  heating  mill  water, 
sands  and  slimes  solutions.  Hi- tear-  about  the 
mill  water  getting  too  hot  are  quite  groundless  : 
our  resident  engineer,  .Mr.  W.  Thomas,  informs  me 
that  it  takes  him  two  minutes  per  day  to  regulate 

that,  and  as  for  tic-  cyanide   solutions,  the    j. 

they  get  the  better. 

further  he  state — "it  must  not  be  assumed 
that  this  so-called  waste  hi 
because  engineers  in  these  days  are  making 
strenuous  endeavours  after  efficiency  and  the 
prevention  of  waste  of  any  kind."  Why  only 
engineers  1  For  what  reason  is  the  metallurgist 
ruled  out  of  court,  who  is  also  striving  after 
efficiency  I  and  if  a  plan  is  proposed  by  which 
both  engineer  and  metallurgist  may  L'ain,  why 
adopt  a  dog-in-the-manger  policy,  and  deny  to 
the  cyanide  plant  the  benefit  of  waste  ! 

Again,     I    shall     be     pleased    to     show     him 
one  way,  in  which  waste  heat  from  a    non 
densing    engine    is    being    utilised     solely    for 
the   benefit  of  the  engineering  department  :    an 
installation  which  v  i  as  a  direct  result 

of  the  experience  gained  with  my  boiler,  pump 
and  piping.  In  fact,  I  think  he  mu 
to  this  identical  feature,  when  he  mentions 
exhaust  feed  water  heaters.  \  et  there  is  plenty 
of  waste  heat  left  for  far  more  than  all  my 
requirements. 

We  all  know  that  the  subject  of  heating  mill 
water  is  not  a  new  one,  but  I  must  point 
the  reason   why  we  are  heating  it.  is  a  m  v. 
viz..  to  obtain  a  better  settlement  of  -limes ;  from 
what  I  have  been  able  to  gather  in  conversation 
with  mill  men,  there  is  no  objection  to  the  mill 
water  being  a  little  hotter  than  normal,  as  Ioj  B 
the   temperature  remains   constant,   and   in    any 
case  there  can  be  no  logical  objection  to  keeping 
the  temperature  of  the  mill  water  at  summer  heat 
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during  winter    months,    which   was  my  original 

intention.  I  cannot  but  think  that  the  next 
graph  is  a  little  needless,  where  he  says,  "The 
experienced  engineer  is  not  looking  tor  troubles 
and  further  complications  of  plant,  although  he 
is  at  all  times  ready  and  willing  t>>  work  out  the 
practical  details  of  any  scheme  which  has  for  its 
object  the  betterment  of  conditions  of  working  or 
increased  efficiency  on  the  mines  in  conjunction 
with  either  the  miner  or  metallurgist."  I  think 
we  take  all  that  for  granted,  but  I  must  say  that 
the  way  in  which  J  was  met  by  our  resident 
engineer,  Mr.  W.  Thomas,  was  very  different  from 
Mr.  Laschinger's  attitude.  He  also  was  not  enthu- 
siastic until  he  saw  how  simple  the  proposed  plan 
was  and  where  his  department  would  benefit  : 
since  then,  he  has  been  as  enthusiastic  as  any  one 
could  desire. 

To  take  the  installation  of  the  two  boilers  fcr 
the  exhaust  steam  of  the  winding  engines,  he 
informs  me  that  the  water  condensed  far  more 
than  pays  for  the  little  extra  back  pressure,  which 
amounts  to  3  lb.  The  cost  of  the  extra  pumping 
I  have  already  given,  say,  £20  monthly  for  the 
two  pumps,  which  is  defrayed  by  the  cyanide 
■works  and  pays  for  itself  many  times  over.  As 
for  the  mill  water,  apart  from  the  benefits  derived, 
it  is  actually  cheaper  to  run  some  hot  water  from 
the  condenser  to  the  return  water  tanks,  as  the 
height  to  which  the  water  is  being  pumped  is 
18  ft.  less  than  the  top  of  the  cooling  tower. 
The  regulation  of  the  mill  water  temperature  is 
the  only  part  that  requires  any  supervision,  the 
rest  of  the  heating  process  is  automatic,  and  there 
is  neither  trouble  nor  complication. 

I  can  only  express  my  regret  that  he 
was  so  unfortunate  with  the  plant  for  which 
he  was  asked  to  make  estimates  for  the  cost 
of  utilising  waste  heat  ;  I  cannot  help  thinking 
that  it  must  have  been  quite  an  exceptional  case. 
Take,  for  example,  a  condensing  engine  ;  is  there 
anything  impossible  in  the  idea  of  passing  the 
exhaust  steam  or  even  a  portion  of  it  through  one 
or  several  boilers  on  the  way  to  the  condenser? 
The  pump  and  piping  are  easy  enough,  and  the 
strenuous  efforts  of  his  engineer  will  easily  over- 
come any  little  obstacles. 

Assuming  that  by  any  chance  the  solutions 
.should  get  too  hot  and  the  pump  be  stopped,  the 
engineer  would  be  in  no  worse  case  than  at 
present,  whilst  when  solution  is  passing  through 
the  boiler,  he  obtains  a  greater  vacuum.  Another 
objection  that  I  have  often  heard  raised,  is  the 
distance  of  any  available  waste  heat  from  the 
cyanide  plant.  It  may  cost  more  for  the  greater 
length  of  piping  necessary,  but  the  cost  of  pump- 
ing liquids  over  even  great  distances  is  not  so 
high,  if  the  proper  kind  of  pump  and  sufficiently 
large  piping  are  installed  in  a  proper  way. 


Mr.  Laschinger  states  that  warm  water  through- 
out the  plant  would  mean  increased  water  losses 
by  evaporation  ;  1  really  do  not  see  how  that  is 
possible.  Under  normal  conditions  so  much  heat 
is  being  wasted,  which  is  dispersed  either  through 
the  evaporation  of  water  or  through  conduction. 
Why  more  water  should  be  evaporated  when  this 
same  amount  of  heat  is  spread  over  a  larger  bulk 
I  cannot  understand,  "  where  treatment  capacity 
is  ample  (as  it  should  be  for  efficient  work)." 
Now  1  am  quite  prepared  to  grant  that  there  is  a 
large  amount  of  original  sin  inherent  in  the 
ordinary  cyanider.  because  the  man  who  admits 
that  his  plant  is  large  enough  or  good  enough  has 
not  yet  been  born.  But,  assuming  that  such  a 
plant  existed,  and  it  were  decided  to  increase 
the  battery,  it  would,  as  he  says,  be  a  question 
of  cost  whether  to  erect  more  tanks  for  the 
slimes  plant  or  to  instal  an  arrangement  for 
the  utilisation  of  waste  heat.  The  total  amount 
for  the  erection  of  the  two  boilers,  pumps,  etc.,  in 
connection  with  the  heating  of  the  slimes  plant 
solution  on  the  Wit  Deep  came  to  a  little  under 
£500.  If  it  had  been  decided  to  erect  extra 
tanks,  instead  of  adopting  the  present  system,  five 
additional  tanks  would  have  been  required  at  a 
cost  of  about  £5,000. 

His  next  reference  is  to  the  increased  amount 
of  dissolved  gold  caused  by  raising  the  tempera- 
ture. I  am  pleased  to  give  him  the  figures  he 
wants,  but  would  ask  him  whether  he  would 
expect  the  total  amount  of  undissolved  gold  to 
remain  constant  with  an  increasing  charge  value  ? 

I  would  like  to  repeat  my  statement,  that  the 
benefit  of  heating  slimes  solutions  and  thus  get- 
ting a  better  settlement  and  extraction  is  proved 
beyond  all  doubt  on  a  plant  of  insufficient 
capacity.  Although  our  slimes  plant  is  so  small, 
corresponding  on  a  monthly  tonnage  of  10,000  to 
646  cub.  ft.  per  ton  treated  per  24  hours,  includ- 
ing collectors,  or  474  cub.  ft.  per  ton  treated  per 
24  hours,  taking  treatment  tanks  only,  the  extrac- 
tion of  gold  through  the  use  of  heat  has  greatly 
improved  in  spite  of  a  bigger  tonnage,  as  shown 
by  the  following  figures  : — 


Z  5  5 


May  to  Oct.,  1906 
1907 


75-20% 
82-33°/ 


74-87% 
82-17% 


8,840 
10,309 
N.B. — Gold  from  slimes  dam  not  included. 

Heat,  and  heat  alone  has  made  this  difference 
and  if,  as  I  hope  we  shall  by  next  winter  be  able 
to  increase  our  minimum  temperature,  I  can 
safely  predict  even  better  results  for  the  future. 

In  this  connection  I  would  remind  you  that 
according  to  Mr.  Laschinger  (April  Journal,  1904, 
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p.  360)  he  considers  it  necessary  to  have  for  a  200 
stamp  mill  1,050  cub.  ft.  of  vat  capacity  per  ton 
of  slimes  treated  per  day,  though  the  average 
Rand  figure  is  probably  nearer  900  cub.  ft. 

Although  Mr.  Laschinger  questions  the  simpli- 
city of  the  process,  yet  I  can  assure  him  that  it  is 
■  quite  as  simple  and  inexpensive  as  I  stated,  and 
hope  to  be  able  to  convince  him  when  he  comes 
to  inspect  the  plant. 

In  conclusion,  I  would  again  express  my 
gratitude  to  my  critics,  and  more  particularly  to 
Mr.  Laschinger,  who,  although  he  has  attacked 
the  process  in  every  way,  has,  I  feel  sure,  done 
.  so  in  no  spirit  of  unreasoning  antagonism,  but 
with  a  view  to  stimulating  discussion  and  eluci- 
dating points  of  interest,  which  might  otherwise 
•  easily  have  been  missed. 


The  President       !    ■      ■  ilah    Mr. 

S,ilkiu-"ii  "ii  h  lh.it    at 

future   time  be   will    be  abli 

ea    in    conn  sction    with  I     am 

inclined  to  think  that  it  would  nol 
if  we  bad    •  on  to  th<  only 

this  particular  procesn  but    I 
ice  plant,  which  i-   well   wi 

Mr.  A.  Salkinson  :    Mr.  1 
be  very  pi 

of  the  Society  there,  but  it  is  such  a  urn  pie 
that  you  ca  ill  in  about  five  min 

NOTES  ON  THE  ESTIMATION  i 
CAUSTIC  LIME. 


(  Read  at  A  xogust  M>  ■  ting, 
By  Edw.  II.  Croghah  (M 

i.I-c  i  88I0N. 

Mr.  E.  H.  Croghan  :     Eiefore  final! 

the  discussii a  my  paper  I  w  ish  I 

copy  baa  been  sent  to    Mr.  Jamea   Hendrick  in 
Aberdeen,   therefore,  in  view   of    Mr.    Bendrick 
possibly   contributing  to   the   discuasi 
I    ask    that    discussion    on   my   paper    be    kept 
open  1 

The  President  :     Yes,  certainly. 

Mr.  E.  H.  Croghan  :  There  ia  anotfa 
1    wish   to   mention    in    consequi  i  ertain 

queries  as  to  the  figures  I  have  obtained  for 
Boluble  silica.  I  should  therefore  like  to  st  ite  the 
method  I  employed,  so  that  the  proceaa  can  be 
discussed,  it'  aect  ssary,  and  thus  place  me  in  a 
better  position  to  reply  to  any  criticisms.  The 
method  was  as  follows: — 

Ten  grammes  of  a  sample  are  evaporated  with 
dilute  hydrochloric  acid  *  I  :  2)  to  dryness  on  the 
water  bath.  The  residue  is  moistened  wit 
hydrochloric  acid  (1:1)  and  the  t  iking  I 
repeated  twice.    The  soluble  chloridi  dare 

extracted  with  very  dilute  hydrochloric 
the  solution  heated,  filtered  off  and  the   insoluble 
residue   well    washed.      The   latte 
quartz   sand,  any  undecomposed   clayey  m 
with  hydrated  silica  (if  it  can  possibly  exist  free 
after   the   lime   has  been  burnt)  and  solul 
combined  silica  which  I  have 
up  by  the  lime.     This  insoluble   i  then 

tedly    boiled   with    ■ 
solution,  until   the  alkaline  solution,  filtered  hot, 
indicates  that  the  extraction  is  complete.     This 
alkaline    silicate   liquid  is  acidulated  with  hydro- 
chloric acid,  and  evaporated  I 
usual.    The  insoluble  residue  which  I  here  o 
is  the  soluble  silica  which  I  have  stated  in  my 
anal j 
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NOTES    ON    FEEDERS,    WITH    A 
DESCRIPTION    OF   A    NEW 

DRIVING    DEVICE. 


(Bead  at  August  Meeting,  1907.) 


By  I).  J.  Pepi.ki:  (Member). 


disi  r->io>\ 

Mr.  R.  G.  Bevington  :     Mr.  Pepler,  in  the 

early  part  of  his  paper,  lias  given  us  several 
points  which  are,  of  course,  apparent  even  to  a  tyro 
in  milling.  He  mentions  one  point,  however, 
one  which  I  personally  have  laid  stress  upon 
before  this  Society,  namely,  that  it  is  highly 
necessary  that  the  rock  be  crushed  to  a  reasonable 
size  in  the  crusher  station  ;  there  is  no  doubt 
whatever  that  close  attention  to  this  point  greatly 
-  in  the  output  of  the  mill  and  also  obviates 
a  great  deal  of  unnecessary  wear  and  tear  upon 
a  feeder  of  whatsoever  kind,  caused  by  oversized 
pieces  of  rock  jamming  in  various  places  on  their 
journey  from  the  bins  to  the  mortar  box.  I  agree 
with  him  that  the  challenge  feeder  is  about 
the  most  suitable  form  at  present  known,  and  if 
well  looked  after,  there  is  not  a  great  deal  of  fault 
to  be  found  with  the  three-pawl  driving  device 
beyond  its  multiplicity  of  parts.  With  regard  to 
the  wear  of  the  pawl  and  socket,  which  he 
mentions,  and  the  slipping  of  the  pawl  past  the 
centre,  some  of  you  will  perhaps  remember  that 
in  the  discussion  on,  I  think,  Mr.  Roskelley's 
paper  I  mentioned  a  pawl  made  of  wrought  iron 
or  steel  not  straight  in  form  as  usually  sent  out 
with  the  challenge  feeder  but  with  a  set  in  it  in 

this  form  I      This    pawl    starts    its    work    very 

much  farther  back  from  the  centre  than  the 
straight  pawl,  and  it  takes  a  very  long  time  to 
wear  to  such  an  extent,  that  it  is  in  danger  of 
passing  the  centre  and  falling  out.  If  the  pawls 
get  worn  a  bit  short,  it  is  but  a  small  matter  for 
the  blacksmith  to  draw  them  out  J  in.  or  so,  as 
may  be  required.  I  have  seen  Mr.  Pepler's 
device  at  work,  and  it  is  certainly  very  reliable 
in  its  action,  but  I  must  agree  with  Mr.  Beaver 
that  there  are  others  much  less  complicated  and 
also  very  reliable,  and  which  moreover  have  the 
advantage  of  utilising  the  old  friction  plates  or 
brake  wheels  of  the  challenge  feeder.  I  was 
interested  on  reading  a  paper  given  before  the 
Institution  of  Mining  and  Metallurgy,  London, 
describing  certain  mills  in  Western  Australia,  to 
see  that  the  author  gave  a  sketch  of  a  driving 
device  (also  utilising  the  old  friction  disc  with 
the  arm  cut  off)  which  he  claimed  to  be  an 
excellent  one,  and  which  very  closely  resembles 
some  devices  which  are  in  use  upon  these  fields. 


The  sketch   of  the  device   is  shown  in   Fig.    L 


Side  Election. 


Sectional  P/an. 


Fig. 

I  may  say  that  I  have  a  very  similar  device- 
working,  which  was  brought  out  by  one  of  our 
Rand  mill  managers,  and  find  that  it  works 
excellently  and  has  required  no  attention  what- 
ever during  some  six  or  seven  months  it  has  been 
working,  and  does  not  look  like  wanting  any 
adjustment  for  a  long  time  yet. 

In  the  discussion  upon  the  above-mentioned 
paper  I  see  that  Mr.  W.  McDermott,  who  is  one 
of  the  highest  authorities  upon  milling  matters, 
mentions  a  driving  device  brought  out  by  Mr. 
Nelson  in  Western  Australia,  and  which  he  says 
is  of  the  simplest  possible  character,  consisting 
merely  of  a  loose  fitting  groove  in  the  lever  which 
grips  the  feed  plate  (I  presume  he  alludes  to 
what  we  call  the  friction  disc)  by  the  canting  of 
the  lever.  No  sketch  accompanied  Mr. 
McDermott's  description,  but  I  have  had  a  driv- 
ing device  made  on  these  lines  and  find  that  it 
works  exceedingly  well.  Anything  simpler  and 
less  expensive  would,  I  think,  be  hard  to  find.  I 
have  had  one  running  now  for  a  fortnight  and  its 
performance  is  perfectly  satisfactory.  I  give  here 
a  sketch  (see  Fig.  II.  on  the  next  page),  and. 
should  like  some  of  our  members  to  try  it. 

Mr.  G.  0.  Smart  :  The  drawing  given  by 
Mr.  Bevington  appeals  very  strongly  to  me,  and  I 
think  the  device  shown  is  Avell  worth  trying. 
Unfortunately  I  have  no  friction  discs  at  the 
Simmer,  as  we  have  not  used  them  for  many  years, 
but  should  I  be  able  to  pick  up  an  old  disc  to 
suit  my  feeders  I  would  like  to  give  this  drive  a 
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'trial,  as  it  is  one  of  the  most  simple  tilings  we 
bave  been  shown. 

I  only  propose  making  a  tew  remarks  on  that 
portion  of  Mr.  Pepler's  paper  dealing  with  feeders 
and  feeder  driving  devices,  as  I  think  the  paper 
was  written  principally  to  bring  the  author's  so- 
called  new  driving  device,  called  "Pepler's  operative 
device  to  challenge  feeders  "  to  the  notice  of  this 
.Society.  The  new  driving  device  is  simply 
another  form  of  the  feeder  driving  gear  introduced 
1  >y  me  in  1 899,  to  which  Mr.  Pepler  has  added  some, 
to  my  mind,  unnecessary  complications. 

I  quite  agree  with  Mr.  Pepler  that  a  feeder 
-capable  of  being  adjusted  to  give  a  reliable  and 
fine  feed  is  of  the  utmost  importance  in  a  stamp 
«nilL      However,    like  Mr.  Beaver,  I  must  take 


tions  to  the  author  comparing  any  modern 
i. .  d<  i  'in  .  with  thai  formerly  in 

drive  tin-  challi 
mills  this  i"i  in  of  drive  1  •  placed  '■ 

or  other  of  the  more  i lei n  drivii 

"ii  the  market,  all  of  which  arc  more  reliable 

fai  less  for  maintenance,  and  requin  ention 

than   the   "i  iginal   challi  I 

At  thi  me   the  original  chalh  i 

driving  device  was  capable  ol  djusted  to 

give  a  satisfactory  Iced  o  imps,  but 

required  very  close  attention,  and   tl  i 

maintenance  w  ive.     Ii    Mr.   Pepli 

.  _  •■   the 

stamp  duty  by  v    .  to  say  nothing  about  the  cam* 
and  cam  shaft  breakages  which  he  attribul 
the  original  challenge  feeder  drive,    I   i  in   only 
think   that    very    little  attention  can  bave 
paid  to  the  old  device.     1  thoroughly  agree  with 
Mr.  Beaver's  remarks  on  the  paper. 

Mr.  R.  G.   Bevington  :     In  utilising  th< 

friction  disc  the  arm  musl  1 al  ofl   ind  tl  ■ 

of  the  disc  trimmed  with  a  file.     That  is  quite 
good  enough. 

Mr.   G.   0.  Smart  :     In  thinking  il  over,    I 
believe  I  can  pick  up  Bome  old  friction  plat. 

Simmer  and  .lack,  so  1  will  try  the  idea  and 
let  you  have  the  results. 


TIIK 


LABORATORY  :     ITS    ECONOMIC 
VALUE. 


{Read  at  October  Meeting,   I 


By    A.    McAbthur    Johnston,    M.A..    i 
i  Membei  . 


DISl  i  SSION. 

Prof.    G.    H.    Stanley  .     The   author 
attention  in   this  important  paper  to  a  verj 
need  of  the  mining  industry,  and  not  only  of  the 
mining  industry  but  of  every  other  industry 

quantities   of   stores   and   of   al 
material  which  are  supplied  to  eertah    • 
tions.  namely,  a  laboratory  where  supplies  can  be 
regularly  and  systematically  test 
order  to  ascertain  whether  specificatioi  -  h  iv< 
complied  with  or  whether   the   standard   .- 
samples  is  maintained.     The  for  this 

constant  examination  of  material  is  fully  appre- 
ciated in  other  industrial  cento-  of  the  world, 
even  Great  Britain  being  far  less  backward  in 
this  respect  than  Mr.  Johnston  would  have  us 
believe,  and  consequently  it  is  a  matter  foi 

that  on  these  fields,    where   almost  every 
other  branch  of  the  scientific  side  of  the  mining 
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industry  is  so  well  attended  to,  so  little  appears  to 
itically  done  in  the  direction  of  testing 
supplies,  the  laboratory  under  Mr.  Johnston's 
charge  being,  1  believe,  the  only  one  now  main- 
.  by  any  of  the  mining  groups  for  this 
pur[ 

The  examples  given  of  the  work  of  the 
laboratory  should  leave  no  doubt  in  the  mind  of 
any  i  -  '  the  value,  or  necessity  even,  of  the 
work  carried  "ii  :  since  buying  on  a  guaranteed 
-  the  only  way  of  obtaining  good  and 
unfiorm  quality,  and.  therefore,  of  ensuring  that 
the  various  operations  for  which  the  materials  arc- 
required  -hall  proceed  smoothlyand  under  constant 
conditions.  I  have  already  said  that  Great 
Britain  is  not  so  backward  in  this  direction.  The 
quotation  from  Mines  and  Minerals  would  have 
applied  with  equal  truth  to  the  old  country, 
though  one  would  undoubtedly  not  have  to  make 
very  extended  search  to  discover  cases  where  a 
very  different  condition  of  affairs  prevailed.  I 
remember  one  case  where  a  manufacturer, 
awakening  possibly  to  the  fact  that  supplies  were 
not  up  to  sample,  but  with  somewhat  vague  ideas 
as  to  the  qualifications  of  a  suitable  person  to 
attend  to  this  department,  requested  a  college  to 
send  him  a  chemist,  who  could  also  fill  up  his 
time  in  helping  to  keep  books  and  who  had  a 
knowledge  of  bricklaying  ! 

Neither  do  1  share  Mr.  Johnston's  assurance 
regarding  the  part  played  in  American  advances  in 
metallurgy  by  the  research  work  of  its  chemists 
and  metallurgists,  important  undoubtedly  as  this 
has  been,  and  -till  is.  It  seems  to  me,  however,  that 
their  remarkable  progress  has  been  chiefly  due  to 
their  capacity  for  making  workable  or  greatly 
extending  other  people's  idea-,  possibly  unwork- 
able in  the  original  form,  and  this  by  reason  of 
the  attention  paid  to  the  engineering  side  of  the 
subject  :  few  essentially  new  processes  have  been 
developed  in  the  States,  but  processes  originating 
elsewhere  have  been  developed  and  perfected. 

This  may  seem  somewhat  beside  the  point,  but 
it  has  a  bearing  on  another  function  of  a  labora- 
tory which  Mr.  Johnston  touches  upon,  which  is, 
the  testing  of  new  ideas  in  ore  treatment,  or  of 
new  ores  by  existing  methods  :  it  is  needless, 
perhaps,  to  say  that  a  laboratory  equipped  only 
for  testing  supplies  cannot  cope  with  this  class  of 
work,  though,  of  course,  very  small  scale  tests 
can  be  made  which  may  give  extremely  useful 
indications  to  be  followed  up  in  another  laboratory 
suitably  equipped  for  the  purpose. 

This  other  laboratory  must  contain  Buch 
appliance.^  as  erushing  and  grinding  machinery, 
wet  concentrating  apparatus  such  as  spitzlutten 
and  -winners,  furnaces  for  roasting  and  melting, 
leaching  vats,  electrolytic  vats,  filter  presses,  and 
so   on,  so    that    several    tons    of    the    ore  under 


examination  may  be  experimented  upon,  and 
this,  m  my  opinion,  would  constitute  a  true 
metallurgical  laboratory,  not  mechanical  and 
metallurgical,  or  mechanical  and  chemical,  as  I 
think  Mr.  Johnston  should  have  said  ;  just  as  a 
'•  metallurgist  "  must  be  a  really  good  engineer, 
the  term  being  synonymous  with  "  metallurgical 
engineer.'' 

Even  then,  absolute  duplication  of  working 
conditions  is  impossible,  but  I  entirely  agree 
with  him  that  such  a  laboratory  would  work 
sufficiently  closely  to  actual  conditions  to  justify, 
or  otherwise,  the  adoption,  or  large  scale  testing, 
of  a  suggested  process  or  appliance,  with  far  less 
risk  of  financial  waste  than  would  be  involved  by' 
trial  in  the  first  case  on  a  large  working  scale. 

Such  a  laboratory,   my  colleague,  Prof.  Yates, 
and  myself  hope  to  be  able  to  get  together  in  the 
new     building     of     the     Transvaal     University 
College,  and  having  this  in   view,   I  have  dealt 
with  the  equipment  very  briefly,  because  I  hope 
to  have  more  to  say  on  this  point  at  some  future 
date.    But  I  do  not  mean  to  imply  that  I  disagree-- 
with   the    author's    suggestion    re  the  establish- 
ment and  operation  of  such  a  laboratory  by  the 
State,    or  at    least    by  the    co-operation   of   the 
mining  industry.    I  think  there  is  plenty  of  room 
for  both,  the  college  laboratory  being  primarily 
intended,     of    course,     for    the     instruction     of 
students  in  the  principles  underlying  the  praetioe.  • 
As  an  instance  of  the  instructional  use  of  srach' 
a  plant  I  may  mention  that  the  students  at  the; 
Royal  School  of   Mines,  in  using  the  small  plant 
there,   were  taught   always  to   coat  the  battery 
plate  with  silver  amalgam  at  starting,  and  many 
such  points  can  be   brought   before  students  in 
such  a  way  that  they  are  not  likely  to  be  for- 
gotten in  future. 

With  regard  to  the  examination  of  coals  the 
amount  of  volatile  matter  shown  by  the  method 
described  will  vary  somewhat  with  the  temperature 
employed  and,  therefore,  in  order  to  get  strictly 
comparable  results  it  is  necessary  to  duplicate  the 
condition  of  each  determination  as  closely  as 
possible,  though  probably  the  procedure  followed 
will  give  results  close  enough  for  the  object  in  view; 
but  with  regard  to  the  ash  determination,  if  the 
crucible  is  liable  to  increase  its  weight  by  absorp- 
tion of  lead  fumes  as  also  is  the  ash,  I  should  prefer 
not  to  use  for  incinerations  or  similar  purposes, 
any  muffle  which  is  used  for  cupellation  or 
scorification. 

I  may  mention  here,  that  when  connected  with 
coke  works  I  always  used  to  determine  ash  in  a 
separate  quantity  of  5  gm.  placed  in  a  small 
scorifier  (not  a  roasting  dish,  which  has  a  rougher 
surface)  ;  after  the  first  time  or  so  of  use  the 
scorifier  method  gave  practically  the  same  result 
as  by  porcelain  crucibles  and  the  coal  burnt  off, 
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much  more  rapidly  owing  to  such  a  lai 
being  exposed  to  the  air;  in  any  case,  whether 
performed  in  crucibles  or  scorifiers  the  coked 
residue  generally  took  much  longer  to  burn  than 
the  original  coal,  which  was  rather  an  important 
point  when  12  to  20  samples  per  day  were  being 
tested.  The  formula  given  by  Mr.  Johnston  will 
only  shew  exactly  the  percentage  of  combustible 
matter  exacted  it'  the  combustible  matter  were 
all  of  the  same  kind,  i.e.,  if  the  volatile  hydro 
carbons  and  fixed  carbon  had  the  same  evaporative 
factor,  Imt  it  does  .show  truly  the  percentaj 
the  total  evaporative  power  which  has  been 
developed  by  burning  the  coal. 

The  failure  to  gel  a  formula  for  calculating 
calorific  power  from  the  proximate  analysis  adds 
weight  to  the  result  of  similar  failures  elsewhere, 
namely,    that    it    can    only   be  found    by   actual 
experiment. 

I  should  like  to  emphasise  Mr.  Johnston's 
remarks  with  reference  to  apparatus  for  measur- 
ing high  temperatures.  Such  apparatus  is  not  only 
a  decided  gain,  but  it  is  in  my  opinion  a  necessity. 
The  form  1  prefer  is  a  thermo-couple  provided 
with  a  direct  reading  instrument  (a  galvanometer), 
Seger  cones  are  not  by  any  means  cheap  and  can 
only  be  used  once  if  they  reach  a  melting  tem- 
perature, so  that  such  an  instrument  will  soon 
save  its  cost,  and  any  Dumber  of  couples  can  be 
used  for  one  reading  instrument  :  the  Fery  pyro- 
meter does  QOt,  I  think,  give  such  accurate  read- 
ings, and  cannot,  of  course, be  used  in  connection 
with  a  recording  instrument  as  thermocouples 
ran,  and  this  is  often  of  importance  in  an  experi- 
mental laboratory. 

Mr.  Johnston  is  fortunate  in  possessing  an 
excellent  micrographical  outfit,  and  I  am  sure  we 
all  look  forward  with  .meat  interest  to  the  future 
paper  on  this  subject,  which  has  now  become  i  >f  such 
great  importance  ;  as  to  the  instance  given  of  its 
use,  wrought  iron  is  at  once  detected  under  the 
microscope,  but  it  must  have  been  a  bad  wrought 
iron  also  to  stand  for  so  short  a  time,  and  it  is 
in  respect  to  these  mysterious  causes  of  failure 
that  the  microscope  plays  such  an  important  part, 
together  with  the  100-ton  testing  machine,  in  the 
steel  work.-  laboratory,  the  maker  usually 
for  the  sake  of  his  firm's  reputation,  as  anxious  to 
supply  as  the  user  is  to  buy  only  material  which 
can  be  depended  upon,  he  cannot  afford  to  risk 
the  rejection  of  his  material  as  being  not  up  to 
specification.  "Wrought  iron  is  not  made  on  any- 
thing like  so  large  a  scale  as  steel,  and  largely  by 
comparatively  small  and  conservative  works, 
where  the  testing  is  not  carried  out,  or,  at  any 
rate,  is  less  rigid,  so  that  the  quality  naturally 
tends  to  be  variable. 

In  conclusion,  I  congratulate  the  author  on 
giving    us    a   paper    which    provides    so    much 


material  for  thought,  and  which  cannot  fail  I 
productive  of  a  m  ictive 

discussion. 

Mr.  J.  H.  Harris  :     I  Bhould  li  nfirm 

Vfr.  McArthur  John  ment  with  regard  to 

Betting  new  copper  plates  with  silver  amalgam. 
\\c  adopted  this  method  at  the  Jumpers  Deep  in 
March,  1906,  for  setting  four  out  ol  eight  plates 
ot  our  two  tube  mills.     The  silver  employi  I 
in  the  form  of  77  1   three  penny  pieces,  weig 
about  .'lo  o/.   troy:   these   were  rolled  out  thin 

and  dropped  into  at t  a    quarter   of   a    bottle   of 

hot  mercury  (just  below  vapourising  point)  to 
form  a  paste.  This  amalgam  was  then  rubbed  in 
in  the  usual  way,  and  c  ' isf action. 

Tile  plates  have  always  1 n  in  a-  excellent  order 

as   the   other    four,   which    were    Bet    with 
amalgam. 

Mr.  W.  A.  Caldecott  fcoiitribu''        I      rider- 
ing  that  Beveral   million  pounds  are  Bpenl 
every  year  on  the  purchase  of  mining  supplies, 
the  subject  of  Mr.    McA.    Johnston's  important 
paper,  with  which  he  is  so  well  qualified 
is  worthy  of  the  serious  consideration  ol 
connected  with  the  mining  industry.  The  systema- 
tic testing  of   materials  has  perhaps  reached  its 
highest  state  of  development  in  the  United  S 
and  it-  foremost  exponent  may  be  taken  ■ 
Pennsylvania    Railroad     Company,    a     colossal 
corporation  operating  or  controlling  over  23 
miles  of  track,  and  with  gross  earnings  amounting 
to  some  660,000,000  yearly. 

I    was   recently    privileged    to    look    into   the 
Bystem    employed   at    Altoena    by    the    testing 

department  of  this  company,  whose  chief  cheini-t. 

Dr.  G.   l'».  Dudley,  is   likewise   president   of  the 
American  Society  for  Testing  Materials.     Some 
25  men  are  employed  on  the  chemical   • 
of  the  above  testing  department,  and  rather  more 
than  that  number  -  iged   on    mech 

ind  photo-micrographic  work. 
Detailed  specifications,  which  represent  in  - 
the  labour  of  years,  and  in  framing   which, 
not  only  the  actual  user  but  the  seller  is  u 

to  CO-Operate,  are  employed  in  the  purchase  of  all 

rial    possible,    combined    with    a    complete 
m  of  "inspection  and  sampling.     These 
■    ins  for  lubricants,  castings,  hose,  illumi 
paint,  soap,  cement,  and  I    Other   articles 

provide  that  rejected  shipments  will   be 
at   the  cost   of  the  shipper,  but  Bince  --Her.-  have 
in  course  of  time  realised  that  ingenious  sophisti- 
cations will  be  detected,  and  that    nothing 
good  article  will  pa^s,  the  percentag 
due  to  supplies  in  bulk  not  equalling  samples  is, 

exceedingly  low. 

From  "time  to  time,  with  increased  experience, 
specifications    are    withdrawn    and    replaced    by 
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improved  forms,  and  in  many  oases  specifications 
are  accompanied  by  a  detailed  description  of  the 
method  of  analysis  to  be  employed.  The 
advantages  of  such  a  system  to  one  of  the  best 
organised  corporations  in  the  world  is  shown  by 
its  development,  since  its  inception  a  quarter  of 
a  century  ago.  The  first-class  manufacturer  like- 
wise legitimately  profits  thereby  over  his  inferior 
competitor,  since  bias  and  the  chance  influence  of 
a  more  persuasive  advocate  are  reduced  to  a 
minimum. 

At  the  Schenectady  works  of  the  well-known 
General  Electric  Company,  which  I  was  also 
courteously  permitted  to  visit,  a  similar  system  is 
in  vogue,  and  the  head  of  the  large  testing  depart- 
ment of  this  company  likewise  determines  what 
materials  shall  be  employed  for  each  purpose  in 
the  manufacture  of  the  company's  electrical  goods. 

At  the  Woolwich  Arsenal,  near  London,  great 
attention  is  paid  to  the  regular  photo-micrographic 
examination  of  the  steel  used  in  making  big  guns, 
and  here  as  elsewhere  this  system  serves  as  a 
means  of  detecting  inferior  quality  before  use,  as 
well  as  serving  to  elucidate  in  great  measure  the 
cause  of  weakness  or  failure  in  service. 

EXPERIMENTS  IX  FIRE  ASSAYIXG  AT 
THE  REDJAXG  LEBOXG  MINE,  SUMATRA. 


(Read  at  September  Meeting,  1907.) 


By  G.  B.  Hogenraad  (Associate). 


DISCUSSION. 

Mr.  L.  J.  Wilmoth:  This  paper  is  of 
great  interest  to  us  Rand  assayers,  as  it  gives 
us  a  glimpse  of  the  assay  practice  on  a  mine  in  a 
far  off  field.  At  a  first  glance  of  the  analysis 
submitted  it  would  seem  that  the  ore  was  compli- 
cated, but  on  a  closer  inspection  it  is  in  reality 
very  simple  indeed.  The  metallic  oxides  mentioned 
are  present  in  such  small  quantities  as  not  to 
have  any  prejudicial  effect  on  the  accuracy,  with 
exception  perhaps  of  the  manganese. 

The  author  is  inclined  to  blame  the  borax 
as  being  the  cause  of  the  excessive  losses  during 
fusion.  Xo  doubt,  the  upholders  of  the  idea  that 
borax  is  an  "effete  superstition"  will  agree  with 
him,  but  to  me  the  borax  is  not  the  cause  of  the 
losses  mentioned.  If  the  manganese  mentioned 
in  the  analyses  be  present  as  a  dioxide,  we  have 
at  once  a  factor  inclined  to  give  a  heavy  slag  loss, 
particularly  of  the  silver.  The  proportion  present 
is  small,  but,  no  doubt,  would  exert  a  certain 
effect  in  that  direction.  Considering  the  effect  of 
the  manganese  and  the  high  value  of  the  silver 
•contents  of  the  samples,  the  question  arises,  as  to 


whether  the  Reduction  "Works  samples  should  not 
be  assayed  by  SCOlification.  Still  with  an  ore  of  this 
composition  there  should  be  no  difficulty  in  obtain- 
ing a  satisfactory  fusion  in  a  crucible.  In  his  first 
charge,  he  relies  entirely  on  his  soda  as  a 
fluxing  agent,  as  he  reduces  practically  all  his 
litharge  to  metallic  lead.  I  think  that  had  he 
altered  his  proportion  of  soda  and  litharge  to, 
say,  1  of  soda  and  2  of  litharge  and  so  made 
litharge  his  predominating  flux  he  would  have 
had  no  trouble  from  the  start.  The  curious 
fact  stated  by  him,  that  the  elimination  of 
borax  from  the  flux  decreases  the  silver  losses,  is 
surprising,  and  I  regret  that  I  have  not  any 
material  of  the  same  values  to  experiment  on.  It 
seems  to  me  that  the  silver  losses  were  due  in  the 
first  charge,  not  to  the  borax  in  particular  but  to 
the  general  unsuitability  of  the  flux  for  the  charge 
operated  upon. 

His  advocacy  of  the  abolition  of  borax  from  the 
crucible  assay  once  again  raises  a  point  of  great 
interest  to  us  Rand  assayers.  Several  assayers 
are  against  its  use,  although  the  great  majority 
of  us  still  adhere  to  it.  I  have  at  different  times 
tried  a  few  experiments  to  prove  for  my  own 
satisfaction  what  was  the  proper  course  to  adopt. 
I  have  tried  various  proportions  of  soda  and 
litharge,  and  various  proportions  of  flux  to  ore, 
and  I  have  found  that  a  satisfactory  fusion  can 
only  be  obtained  with  a  greatly  predominating 
proportion  of  litharge  present,  and,  though  this 
may  give  a  fairly  satisfactory  fusion,  it  certainly 
does  not  give  higher  results,  and  the  assay  is  very 
expensive.  With  a  bulk  flux  of  1  of  soda  and  1 
of  litharge  and  a  proportion  of  4  of  flux  to  1  of 
ore  as  advocated  by  some,  the  slag  is  thick  and 
uasty  and  requires  a  very  high  fusion  heat  to 
obtain  a  slag  that  will  pour  at  all.  This  heat 
question  is  a  serious  one — in  a  large  office  put- 
ting through  several  thousand  assays  per  month. 
For  instance,  with  1  A.T.  of  ore  mixed  with  4 
A.T.  flux  consisting  of  1  part  litharge,  1  part 
soda  and  \  part  borax  I  can  comfortably  fuse 
20°  F.  crucibles  in  a  fire  and  have  them  poured 
within  40  minutes  of  placing  them  in  the  fire,  the 
fuel  used  being  the  ordinary  Xatal  coke.  Xow 
I  find  that  by  using  the  soda  and  litharge  flux 
with  a  proportion  of  4  of  flux  to  1  of  ore  I 
have  to  leave  the  crucibles  nearly  half-an-hour 
longer,  and  even  then  there  is  action  still  going 
on  in  the  crucibles.  This  extra  30  minutes  is  a 
serious  question,  as  the  Xatal  coke  is  inclined  to 
burn  away  quickly,  and  has  a  tendency  to  fail  the 
as-ayer  at  a  very  critical  time  if  the  non-borax 
flux  be  used.  If  I  were  to  adopt — granting  the 
results  were  as  good,  which  I  find  they  are  not — 
the  non-borax  flux,  I  would  have  to  use  English 
coke  in  my  office  instead  of  the  Xatal  coke,  which 
would  mean   a  fair  amount  of  money,  when  the 
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Vital  coke  is   between    £2    and     £3    per    ton 
cheaper  than  the  English. 

There  is  no  doubt  that  a  well  fused  charge  of 
banket  ore  using  borax  in  the  tlu\  yields  higher 
results  than  with  a  non  borax  flux,  due,  I  have 
no  doubt,  to  the  extra  fluidity  of  the  cb 

Mr.  Bogenraad  mentions  that  he  reduces  34*4 
gm.  of  lead  per  1  gm.  of  charcoal.  The  amount 
of  lead  seems  high,  as  30  gra.  is  high  for  tip- 
usual  assay  charcoal.  Perhaps  he  uses  a  char 
coal  fire  for  his  fusions  or  has  forgotten  the 
presence  of  a  small  amount  of  sulphur  in  his 
charge. 

The  cracking  of  crucibles  after  a  rainy  night 
seems  strange,  but  1  fail  to  see  the  connection  of 
the  large  amount  of  litharge  and  a  cracked 
crucible  unless  they  were  both  left  out  in  the 
rain  by  accident. 

The  third  charge,  which  yields  such  a  large 
button  that  it  needs  scorification,  can  hardly  be 
termed  satisfactory,  though  it  might  be  made  so  by 
reducing  the  amount  of  charcoal  added.  The 
necessity  for  scorification  is  a  very  serious  draw 
back  to  the  success  of  any  charge.  That  the 
scorification  should  have  a  tendency  to  yield 
higher  results  seems  to  point  to  a  source  of  error 
due  to  some  impurity  in  the  lead  button,  and  this, 
no  doubt,  is  the  selenium  originally  in  the  ore. 
An  assay  of  his  cupels  Avould  be  exceedingly 
interesting. 

In  conclusion,  I  would  like  to  suggest  that  if 
he  were  to  adopt  a  charge  similar  to  those  used  on 
the  Rand  with  the  exception,  perhaps,  of  a 
higher  proportion  of  litharge,  on  account  of  the 
selenium  present  in  his  ores,  he  would  find  his 
troubles  considerably  lessened. 

Mr.  H.  A.  White  :  I  should  like  to  point  nut 
that  if  Mr.  Wilmott  will  reduce  his  proportion  of 
flux  from  4  to  1  down  to  3  to  1  he  will  find  that 
that  extra  30  minutes  will  also  be  eliminated. 

NOTES    OX    SMALL   STOPE   DRILLS. 


(Bead  at  October  Meeting,  1907.) 


By  E.  M.  Weston  (Associate). 

DISCUSSION. 

Mr.  E.  M.  Weston  :  Since  writing  the  above 
paper  I  have  noticed  two  mistakes,  which 
arose  from  relying  on  my  memory  only.  lhe 
first  is  that  the  present  type  of  large  Leyner 
machine  does  not  use  an  anvil  block  but  strikes 
the  blow  direct  on  to  the  specially  hardened  shank 
of  the  boring  tool.  The  second  is  that  the  stroke 
of  the  Gordon  drill  is  from  8  to  8^  in.,  not  i  in. 
as  stated  in  my  paper,  and  the  hammer  is  1^  :n. 
diameter  and  is  under  2  lb.  in  weight. 


Mr.    R.    H.   Anderson:     I    have  been   much 
interested  in  Mr.  Weston  -  paper  dealing  with  the 
various  kinds  '.i    rock  drills  and  thei 
development.     Recently   I  bavi  well 

known  makes  •■!   rock  drills  under  precisely  the 

sa :onditions,  and  in  my  opinion  there  i-  little 

difference  in   speed  ol  drilling  between  ai 
them. 

Mr.  Weston  hits  tin-  nail  on  Hm-  head,  bow 
when  he  says  that  the  fastest  boring  machii 
the  most  economical.     At  the  -am-  tim<    Ik    only 
mentions  drill  steel  in  a  casual  way,  and  do 
appear  to  appreciate  the  loss  in  drill; 
imperfect  design  and  dressing  of  the  drill 
Two  years  ago  Mr.  Cameron,  of  the  M  ;•  '    msoli- 
dated  G.  M.  O  ■  d  to  me  that  the  only 

way  of  getting  over  the  present  troubles 
scheme  of  detachable  bite,  and  from  that  time  to 
the  present    I    have  been   engaged   with   M 
Thos.   Firth  &   Sons.  Sheffield,   in  perl 
manufacture  of  the  detachable  bit  that   I  am  at 
present  introducing  on  theae  fields.     Up  1 
present    I    have  demonstrated  the  capabilities  ol 
these  bite  on  the  following  mines:— May  '  lonsoli- 

dated    Q.     M.     I     ».  :    Village    Deep    G.     M. 
Wolhuter  G.  M.  Co.  ;  M  '  ■■  M. 

Simmer  and  .lark  G.  M.  Co.;  New  Prii 
(I.  M.  Co. 

Using  a  •"»!  in.  Ingersoll  on  the  May 
dated  worked  by  two  Kafirs,  we  drilled  L3h< 
7  hours  40 minutes,  averaging  5  ft.  6  in.  deep.ora 
total  of   71.1  ft.;  52  bite  wers  blunted  in  doing 
this     work.  ~     The     contractor     had     two     other 
machines  at  work  in  the  sane-  stope  which  drilled 
5  holes  each  in  the  shift.     Had  these  machines 
been  fitted  with  my  bite  a  total  of  39  holes 
have  been  drilled  "with  ease  or  21  l>.  ft.,  and  156 
bits  would   have  been  blunted,  against  81  ft.  as 
drilled  under  the  present  conditions. 

Simply    regarding    my    drill    as    a    n 
increasing  the    speed   of   drilling   the    inci 
efficiency  is  due  to  the  following  fa<  tors  :— 
No  waiting  for  drill  steel. 

(b)   Never  using  a  bit  twice. 

1  trills  always  being  of  standard  lengl 
The  gauge  or  diameters  being 

(<j)  All  bits  being  interchangeable  (that  is  the 
starting  bit  could  be  fixed  to  the  finishing  shank 
.   Vi  rsa  >. 

(/)  The  cutting  edges  being  arranged  that 
they  always  form  a  round  hole. 

('/)  The  end  faces  of  the  cuttii  B  _  -  form 
segments  of  the  same  circle  and  are  of  such  a  size 
that  they  wear  evenly  and  without  friction. 

(h)  Ample  clearance  is  allowed. 

(t)  The  permanent  drill  shanks  are  made  much 
heavier  than  the  present  steel,  and  are  capable  of 
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properly   delivering   the   blow   without   loss    of 
energy  due  to  bending. 

The  combination  of  an  improved  arrange- 
ment of  cutting  edges  with  the  increased  strength 
of  -bank  enable  holes  to  be  collared  at  angles 
which  *  -  nt  steel  cannot  attempt. 

Due    to    tin   precise  gauging  of  the   bits 
an  lie  drilled,  starting  with  a  less  diameter 
of  Lit  and  finishing  larger  than  with  the  present 
steel. 

If  any  one  present  would  care  to  see  my 
detachable  bit  at  work  I  would  be  glad  to  make 
arrangements. 

The  President :  I  am  very  glad  that  Mr. 
Anderson  has  brought  up  this  matter  of  detach- 
able bits,  and  I  regret  that  he  has  not  with 
him  a  lew  specimens  to  show  us,  because 
there  are  many  here  who  have  not  much 
time  to  run  into  town,  and  it  would  have  been  a 
good  opportunity  for  them  to  see  exactly  what  the 
device  was  like.  If  Mr.  Anderson  does  not  mind 
I  would  like  a  little  more  information  on  this 
subject.  In  the  first  place,  what  is  the  cost  of 
these  bits,  and  how  much  time  is  lost  in  changing 
them  { 

Mr.  R.  H.  Anderson  :  The  cost  of  the  detach- 
able bits  is  simply  a  question  of  quantity.  If 
I  bits  were  required  each  day  the  cost 
would  be  quite  reasonable  : — The  time  taken 
to  replace  a  blunt  bit  varies  with  the  length  of 
the  drill,  the  starter  can  be  replaced  in  40  seconds, 
while  the  6  ft.  or  7  ft.  shank  takes  1  minute 
conds.  The  changing  of  the  bits,  however, 
does  not  interfere  with  the  work  of  drilling,  the 
starter  being  changed  while  the  second  drill  is  at 
work,  and  so  on. 

The  President  :  I  am  afraid  I  am  very 
inquisitive,  but  I  want  further  information.  You 
have  suggested  a  drill  with  a  detachable  cutting 
edge.  Your  idea  I  suppose  is  that  you  renew  or 
retain  the  sharpness  far  longer  than  the  ordinary 
cutting  drill.  Which  do  you  consider  the  more 
important,  the  stronger  shank  or  the  sharper  bit  I 

Mr.  R.  H.  Anderson  :  The  effect  of  the 
strong  shank  is  to  deliver  a  heavier  blow  as  the 
minimum  of  energy  is  lost  in  the  give  of  the  shank. 
This  condition  naturally  causes  more  wear  on  the 
cutting  edges.  I  lay  more  importance  on  the 
arrangement  of  the  cutting  edges  and  especially 
on  the  fact  of  the  bit  forming  a  round  hole  and 
having  correct  guiding  faces  which  work  without 
friction  in  that  hole  and  keep  the  bit  concentric 
with  the  axis  of  the  piston  rod  than  on  the  degree 
of  sharpness  retained  by  the  chisel  edges.  In 
fact,  the  drill  that  has  been  binding  on  the  side 
of  the  hole  keeps  its  edge  better  than  one  which 
has  worked  freely.     I  drill  much  faster  than  the 


ordinary  drill  steel   and  consequently  blunt  my 
edges  more. 

The  President  :  Perhaps  at  the  next  meet- 
ing you  may  be  able  to  exhibit  some  of  the  bits  ?' 

Mr.  R.  H.  Anderson:     Yes. 

Mr.  H.  H.  Johnson  :  1  have  had  the  pleasure- 
of  seeing  the  Anderson  detachable  bit  at  work, 
and  there  is  no  doubt  as  to  the  saving  to  be  made 
with  it.  Mr.  Anderson  seems  to  have  hit  the 
right  idea.  Whether  his  scheme  will  be  a 
commercial  success  depends  upon  what  price  is. 
charged  for  these  bits.  But  there  is  no  doubt  what- 
ever there  is  a  great  saving,  and  a  great  increase 
in  the  efficiency  with  the  use  of  a  stouter  drill. 
There  is  also  a  saving  in  labour.  If  these  bits 
come  into  general  use  it  will  obviate  men  using 
blunt  jumpers  simply  because  the  sharp  ones  are 
too  far  away. 

The  President  :  Cannot  you  give  us  a  little 
contribution  on  stope  drills,  Mr.  Johnson? 

Mr.  H.  H.  Johnson:  I  hope  to  do  so  at  a 
later  meeting. 

Mr.  C.  H.  Wilkins  :  I  would  like  to  point 
out  a  serious  error  in  Mr.  Weston's  paper.  In 
the  ordinary  type  of  piston  rock  drill  he  calculates 
the  volume  of  air  used  as  bring  the  volume  swept 
through  by  the  piston  for  ths  full  stroke.  He  is 
probably  not  aware  that  air  is  used  expansively 
in  most  piston  drills.  I  know  of  one  drill  in 
particular  which  cuts  off  at  half  on  the  forward 
and  return  strokes. 

Mr.  E.  Lawrie:  During  the  last  two  days  I 
have  had  the  pleasure  of  being  at  Mr.  Anderson's 
test  at  the  May  Consolidated,  and  I  would  like  to 
explain  a  few  points  he  has  not  made  quite  clear. 
You  asked  if  any  time  was  wasted  in  detaching 
the  bits.  He  has  two  sets  of  shanks  down  below 
and  whilst  he  is  using  the  first  the  next  is  made 
ready  with  fresh  bits.  When  the  first  shank  has 
got  as  far  as  it  can  go  the  second  shank  is  put  in, 
and  then  a  third  with  a  fresh  bit.  Then  he 
starts  another  hole  with  a  fresh  shank  so  that  no 
time  is  wasted.  Even  with  only  one  set  of  shanks 
we  can  drill  without  wasting  any  time,  but,  of 
course,  it  is  advisable  to  have  a  second  set  in  case 
of  accidents.  Then  with  regard  to  the  difference 
between  a  bit  with  fresh  cutting  edges  and  blunt 
cutting  edges,  we  found  that  with  a  blunt  bit 
on  a  short  shank  the  latter  drilled,  as  near  as 
could  be  judged,  as  rapidly  as  if  the  bit  was  a 
new  one,  thus  substantiating  Mr.  Anderson's 
statement  that  rapidity  of  drilling  is  due  to  the 
strength  of  the  shank. 

The  proceedings  then  closed. 
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Contributions  and  Correspondence. 


WEAB  OF  STEEL  IN    HAND   DRILLS 


All' .ut  two  months  ago  a  remark  b)  Mr. 
Morton,  of  the  Vogelstruis  Estate  Co.,  on  the 
considerable  wear  of  steel  at  th'e  bead  or  bammer 
end  of  li. ind  drills,  led  the  writer  to  have  the 
following  tost  made  on  the  Windsor  mine,  and 
the  results  may  be  of  interest  to  some  of  the 
mining  members  of  the  Society. 

Fifty  drills  were  cut  from  the  ordinary  Bteel  in 

d  the  mine,    |     octagon   of  g 1   quality  \ 

the  heads  of  25  were  hardened  in  cold  water  at 
the  dullest  observable  red  heat,  the  other  25  were 
not  hardened.  The  whole  50  were  marked, 
mixed  with  the  drills  in  use  on  the  mine,  and 
measured  after  a  month's  use  under  ordinary 
conditions. 

Hardened  Heads. — 

Wear  at  chisel  end,  max.  \  ,  min.  ]'.  averag 
Wear  at  head  end,   nil,   but   a  few  drills    were 
chipped, 

Unkardi  m  d  //>  ads. — 
"Wear  at  chisel  end.  max.  |  ,  min.  .J",  averag 
"Wear  at  head  end,  max.  I'.l ",  min.   1  ,  ;• 

It  may  be  added  that  a  single  shift  only  is 
worked  in  the  mine,  and  as  the  ground  is  easily 
drilled  the  chisel  ends  rarely  require  more  than  a 
re-dressing.  It  may  also  be  added  that  the  drill 
boys  look  on  the  hardened  headed  drills  with 
considerable  disfavour. 

S.    II.   Foed. 
Luipaardsvlei, 

October  23,  1907. 

THE   ELIMINATION  OF  GOLD  BEARING 
SOLUTION  FROM  SANDS. 


By  W    v  !  !alde(  ott  and  A.  McA.  Johnston. 

The  practicability  of  washing  sands  residues, 
containing  gold  in  solution,  by  dropping  these 
through  a  column  of  water  was  experimented  on 
few  months  ago  by  us.  Given  sufficient 
depth  of  water  or  precipitated  cyanide  solution, 
there  can  be  no  doubt  that  a  very  thorough 
elimination  of  the  gold  solution  from  the  sands 
can  be  effected.  The  following  data  were  obtained, 
inter  alia,  in  these  tests: — 

The  apparatus  consisted  initially  of  a  top 
vessel,  the  container,  in  which  the  sands  with  gold 
bearing  solution  were  placed,  a  tube  connecting 
this  with  an  enclosed  vessel,  the  receiver,  contain- 
ing water  and  into  which  the  sand  fell. 

1.  The  upper  funnel  contained  to  begin  with 
1,500  gm.  of  sands,  mixed  with  1,000  c.c.  gold 


lution,  valued  i    ton. 

Tli.-  bottom  receiver  held  I . '• 

•    | 
w itli  J7<»  i  ter.     At  the  ei 

al]  tip-  Band  had  dropped  into  the  bottom  . 

and   tlii'  BOllltioi 

1,620  c.c.  m  the  top  \'  1*78  dwt.  pet 

270  <'.'■■   in  tie-    .in    tU 

•..-.  in  tie-  bottom  \' 

nd  ...  0*77  dwt  i  er  ton 

150  c.c.  i'i  contact  \\ ith  the 

rids  ...  ■  •■      0*3  I  dwt.  per  ton 

•_'.   I  sing   a   6   ft.  I(  ngth  of  tul 
the  two  vessels  ->uA  a  la  I,  the 

solution   in  contact   with  the 
doM n  even  low 

The  tubing  measured  i   in.  insidi  the 

end  of  -}.   hours  when  all  th< 
had    been    transferred,  the  Bolutio 
follows  : — 
2,700  ■•  c.  in  the  top  vessel  1*02  dwt.  p 

720  c.c.  in  tin   '■■  in.  tube         0*26  dwt  per  ton 
1,300  c.c.  in  the  bott  »m  vi 

above  sands  ...   =01 1  dwt.  per  ton 

i  ,373  c.c.  in  contact  with  the 

ads  ...  •••  =003  dwt.  per  ton 

::.  Dropping  the  sand  through  a  screen  fitted 
int..  a  large  cylindrical  vessel  showed  fairly 
factory  results  except  that  the  solution  other  than 
that  in  contact  with  the  .-and-  mixed  thoroughly. 
The  supernatant  solution  assayed  1*24  dwt.  per 
ton,   whilst  that   in  with  the 

washing  assayed  0*27  dwt. 


liOOCC  a- 

O  II  D*f~S  "0> 

TON 


Further    experiments    in    this   direction    were 
carried  out.  hut  none  g  -  "»» 

Nos    land-*      The  objectionable  feature  was  the 
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failure,  as  in  experiment  3,  to  obtain  layers  of 
gold  bearing  solution  of  different  values  which 
could  have  been  decanted  oti'  t< «  separate  storages 
for  treatment.  The  solution  in  contact  with  the 
sand  was  generally  of  comparatively  low  value. 
The  working  of  this  method  of  washing  .-amis 
was  demonstrated  to  members  at  the  meeting, 
and  it  was  also  mentioned  there  that  provisional 
patent  rights  had  been  taken  out. 


Obituary. 


The  following  deaths  are  recorded  with  regret : 
Mr.  Henry  Asheb  Tiluuman  (Member),  formerly 
Assistant  Consulting  Engineer  to  the  Chartered 
Company,  Bulawayo,  whose  death  is  reported 
from  California.  Mr.  Tilghman  was  elected  a 
member  in  November,  1904. 

Mr.  Jules  Peerix  (Associate),  Assayer  of  the 
Mint  at  Pretoria,  under  the  Republican  Govern- 
ment. Mr.  Pen-in  joined  the  Society  in  June, 
1898. 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

The  Direct  Measurement  of  Osmotic 
PRESSURE.  —  "  The  ordinary  direct  method  of  measur- 
ing osmotic  pressures  is  to  obtain  equilibrium  on  the 
two  sides  of  the  semi-permeable  membrane  by  means 
of  the  pressure  of  a  head  of  liquid.  The  method 
devised  by  the  author  and  Mr.  E.  G.  J.  Hartley 
substitutes  mechanical  pressure,  which  is  put  straight 
on  t<>  the  solution,  and  equilibrium  thus  obtained. 
Reversing  the  usual  arrangement,  the  solution  is  put 
outside  the  semi-permeable  tube,  in  an  outer  contain- 
ing tube  of  gun-metal,  and  the  solvent  inside,  suitable 
mechanical  arrangements  being  provided  for  render- 
in-  the  joints  leak-light.  The  pressure  is  obtained 
from  a  plunger  worked  with  a  pile  of  weights  and 
delivered  through  a  mercury  U-tube  to  the  solution 
outside  the  septum.  Equilibrium  is  obtained  or 
calculated  by  watching  through  a  telescope  the 
motion  of  the  solvent  in  a  gauge.  The  measurements 
may  be  made  at  any  desired  temperature.  Correc- 
tions are  applied  for  the  imperfect  semi-permeability 
of  the  membrane  by  analysing  the  solvent  to  Bee  if 
any  solution  has  passed  into  it." 

A  vapour  pressure  method  for  measuring  osmotic 
pressure  was  also  described,  f  This  is  a  modification 
of  the  Ostwald  and  Walker  dynamical  method.  Air  is 
sucked  through  a  train  of  glass  vessels  containing  first 
sulphuric  acid,  to  dry  it,  then  through  the  solution 
from  which  it  ^ets  saturated  up  to  the  vapour  pressure 
of  the  latter,  then  the  solvent,  of  which  it  here  takes 
up  more,  and  finally  sulphuric  acid  again.     There  are 

two  trains  of  vessels  arranged  to  oscillate  about  a 

. • 

*  See  also  Trans.  Roy.  Sue,  vol.  Kit;.  1906,  p.  481. 
t  See  also  Proc.  Roy!  Sue,  vol.  77,  1U06,  p.  156. 


.■.Mitral  axis,  -o  that  the  air  does  not  actually  bubble 
through  the  liquids,  which  is  unsatisfactory,  but 
merely  passes  over  them,  small  platinum  tubes  being 
placed  in  the  tubes  to  increase  the  wetted  surface. 
The  whole  apparatus  can  he  placed  in  a  hath  and 
worked  at  any  desired  temperature.  Arrhenius' 
relation  modified  foi  concentrated  solutions  was  used 
tor  calculating  the  osmotic  pressures  from  the  lowered 
vapour  pressures,  ami  very  concordant  results  were 
shown  to  have  been  obtained  between  measurements 
made  by  the  direct -pressure  and  the  vapour-pressure 
methods.  The  author  is  of  opinion  that  the  latter 
method  will  chiefly  have  t<>  he  relied  upon  to  furnish 
accurate  data  for  the  further  study  of  osmotics. 

Both  of  these  methods  are  described  in  full  in  the 
papers  referred  to  below."-  Tin:  Earl  of  Berkeley, 
— Transactions  of  the  Faraday  Societ\r,  July,  1907, 
p.  12.     (II.  A.  W.) 


The  Litharge  Method.— "The  efficacy  of  the 
litharge  method  depends  upon  the  following  facts : 

1st,  that  litharge  when  melted  with  sulphides  and 
compounds  of  the  base  metals  oxidises  botli  the 
metals  and  the  acid  elements  with  evolution  of  the 
volatile  oxides  (as  SO„,  As2Os,  etc.);  2nd,  that 
molten  litharge  will  dissolve  and  form  easily  fusible 
mixtures  with  the  oxides  of  metals  that  are  in  them- 
selves difficultly  fusible;  3rd,  that  a  portion  of  the 
litharge  is  reduced  during  this  oxidation  to  metallic 
lead  which  collects  the  unoxidised  gold  and  silver. 

The  slag  is  very  fluid  at  a  moderate  heat,  and  on 
this,  account  there  is  a  cleaner  separation  of  slag  and 
lead  than  is  the  case  with  other  crucible  methods. 
The  lead  button  breaks  out  soft,  clean  and  bright 
and  need  not  be  hammered  at  all. 

<  hemically  the  method  is  nearly  perfect,  practically 
all  ores  and  metallurgical  products  being  both  com- 
pletely decomposed  and  fluxed.  It  reduces  cupella- 
tion  losses  by  oxidation  and  subsequent  removal  by 
volatilisation  or  solution  in  the  slag,  of  those  elements 
which  when  present  in  the  lead  button  during  cupel- 
lation  increase  cupel-absorption  losses,  as  sulphur, 
arsenic,  antimony,  tellurium,  copper,  zinc,  iron,  etc. 
This  without  previous  roasting  or  the  tedious  and 
uncertain  recovery  of  values  from  matte  or  speiss 
sometimes  formed  in  the  fusion  by  the  old  standard 
methods.  Gold,  no  matter  what  its  condition 
in  the  material  treated,  is  practically  completely 
recovered.  Silver  requires  special  precautions  to 
j)revent  loss  of  a  small  percentage.  It  has  been 
found  that  a  portion  of  the  silver  content  enters  the 
slag,  and  is  not  recovered  unless  a  second  precipita- 
tion of  lead  is  made  after  the  first  lead  precipitated 
has  settled.  This  is  accomplished  by  placing  our  or 
more  crucibles  of  coal  in  the  closed  muffie  with  the 
fusions,  and  generating  gas  enough  to  reduce  al unit 
2  gm.  of  lead  after  all  other  action  has  ceased.  The 
additional  recovery  of  silver  (about  2%  of  silver  con- 
tent) may  be  due  merely  to  the  mechanical  collection 
of  suspended  metal,  but  if  this  were  the  case,  gold 
should  show  a  similar  result.  This  is  not  the  case, 
there  being  no  loss  of  gold  as  with  silver,  and  the 
writer  believes  the  loss  to  be  due  to  oxidation  of  a 
portion  of  the  silver. 

The  separation  and  slagging  of  copper  is  not  com- 
plete, though  more  so  than  with  other  methods 
involving  only  the  one  separation.  It  will  be  noticed 
that  the  litharge  method  depends  upon  the  same 
principles  as  scorification  and  cupellation,  as  regards 
elimination  of  base  metals,  i.e.,  the  oxidation  of  the 
latter  and  their  solution  in  molten  litharge. 

From  a  practical  standpoint  the  litharge  method 
presents  only  two  disadvantages.     The  cost  of  fluxes 
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i-  Bomewhat  higher  than  for  most  othei  tnethodH, 
luit  where  accuracy  is  desired  this  is  of  alight  conse 
quence.  The  mosl  serious  objection  to  the  Bchemeis 
the  danger  to  the  health  of  the  operator  through 
absorption  of  lead  into  the  system,  Where  such 
large  amounts  of  lead  oxides  a  i  e  handled  and  the  air 
i-  fouled  l>y  the  fumes  from  the  fusions,  the  danger 
of  lend  poisoning,  always  to  be  guarded  r  gainst  inan 
asaaj  laboratory,  is  greatly  increased.  This  subject 
of  lead  poisoning  among  assayers  i-  deserving  <>t' 
more  attention  than  has  been  given  ii .  and  the  vent  i- 
iation  of  laboratories  should  be  carefully  considered, 
where  the  litharge  method  is  in  use. 

In  the  practical  operation  of  the  method  only  three 
stock  fluxes  arc  needed  to  treat  any  material,  one  i"i 
ailicious  ores,  one  for  basic  ores  and  one  for  mattes 
and  copper  bullion.  These  may  be  made  up  in 
quantity  by  the  following  formula;. 

For  silicious  ores  (over  50     SiO 
24  Hi.  litharge. 

2  lb.  sodium  carbonate  i  Na  ,1  !<  I 
2  lli.  potassium  carbonate    K2CO 

For  basic  ores  :  — 

24  lb.  litharge. 
•_'  Hi.  sodium  carbonate. 

2  Hi.  potassium  carbonate. 

3  Hi.  silica. 
For  mattes,  etc  : — 

32  11».  litharge. 
1  Hi.  sodium  carbonate. 

1  Hi.  potassium  carbonate. 

2  ll».  silica. 

It  has  been  found  that  the  admixture  of  a  small 
amount  of  alkaline  carbonate  and  silica  improves  the 
slag,  reduces  corrosion  of  the  crucible  and  makes  a 
cleaner,  more  coherent  lead  button,  than  'Iocs  the 
use  of  litharge  alone  :  heme  they  are  always  used. 
The  silicious  ore  flux  differs  from  the  basic  only  in 
the  absence  of  silica,  which  is  furnished  by  the  ore 
itself  in  such  a  case.  In  the  treatment  of  ore-,  four 
or  five  assay  tons  of  stock  flux  are  placed  in  a  20  gm. 
crucible  ami  one- ha  If  assay  ton  of  ore  added,  together 
with  reducing  agent  (sulphur)  or  oxidising  agent 
(nitre)  a-  indicated. 

After  mixing,  the  charge  i-  covered  with  a  layer  of 
salt,  ami  placed  in  the  muffle  at  a  low  red  heat, 
which  i-  gradually  raised  for  about  40 minutes,  when 
the  crucibles  may  be  poured. 

In  the  case  of  material  carrying  high  silver  value-. 
to  obtain  reliable  result-  it  is  necessary  to  observe 
the  precautions  previously  mentioned,  i.e.,  close  the 
inutile  tightly,  and  maintain  a  reducing  atmosphere 
during  the  fusion  by  placing  one  or  more  crucibles  of 
bituminous  coal  in  the  muffle  with  the  charge.  With 
a  gas  or  gasolene  furnace,  there  i-  usually  a  reducing 
atmosphere  in  the  melting  furnace,  in  which  case  no 
coal  would  be  required. " — B.  M.  Snyder— fl 
I'lc  mist  and  Metallurgist,  July,  1907,  p.  125. 
(H.  A.  W.) 


M.ele  up  sample* 

having  • n  previous!-,  analysed   foi   tin  and 

pure  in  i  hat  re«| t . 

Sample  No    !.  all  time.  ,.  through   120 

mesh:  Silica,  i"  pei  i  enl 
mispickel,   15  pei  cent.  ;  iron   pyriti 
coppei   pyrites,  8  per  cent,  -.  t  ■ 
I  in   oxide   recovered    by  vanning,    l  'M   pei 
equivalent  to  98  pei  cent 

"I-  No  2,  all  1 1 igh  150 

cent.  :  mispickel,   10  per  cent.  :  iron  oxich 
cent.  ;  copper  pyrites,  :t  pei  cent.  ;  tin  oxide,  ■_'  p«-r 
cent.      Tin   oxide   recovered  by  vanning,   1*887  per 
cent.,  equivalent  to  94  35  pei  cent    n 

Sample  No.  3,  all  sulphides  roasted  I*  riing: 

Iron    pyrites,   »i"   per  cent  :  coppei    pi  i  I 
cent.  :  mispickel,  -'::  pei  cent  ;  t  in  oxide,  _'  per  cent. 
Tin  oxide   recovered    by   vanning,    1*90    per  • 
equivalent  to  95  per  cent,  recover]  . 

Tests  on  natural  samples  were  al ade  with  the 

following  results,  the  chemical  assay  em p 
check  being  the  hydrogen  reduction  metho 

I  IN    OXIDE. 


Vanning  Assay  of  Tin:  Ore.—"  In  dealing  with 
Cornish  method-  generally,  a  recent  contribution  to 
your  correspondence  columns  specially  singled  the 
above  out  for  criticism,  alleging  that  only  some   ,.". 

Eer  cent,  of  the  tin  actually  present  could  be  obtained 
y  this  method.  As  this  opinion  i-  not  uncommonly 
held  in  some  circles  it  may  be  of  interest  if  I  furnish 
some  extract-  from  a  paper  recently  contributed  to 
the  Camborne  School  of  Mines  Magazine,  by  Ernest 
Terrell,  then  assayer  at  ('litters  United,  and  now 
manager  of  the  Stormsdown  and  Uwlacoinbe  tin  and 
arsenic  mines. 


\         l\-is. 


No.  1 
No.  2 
No   3 


1-26 

o  1,1 

0"22 


4  01 

II    JM 


941 


While  the  above  figures,  ami  other-  with  which  I 
will  not  trouble  you,  a-  they  are  readily  accessible  to 
anyone  interested  in  the  question,  speak  highly  for 
the  assay  by  vanning,  there  i-  no  doubt  that  a  really 
rapid,  accurate,  ami  easy  chemical  method  i-  greatly 
needed.  It  i-  not  generally  known  that  native  tin 
oxide  can  be  reduced  by  acting  upon  it  with  hydro- 
chloric acid  in  the  presence  of  zinc  (or  of  magnesium, 
aluminium,  or  other  high  potential  metals)  :  but 
unfortunately  the  reduction  i-  never  complete,  some 
oxide  always  obstinately  resisting  attack.  I  have 
found  that  reduction  i-  assisted  by  allowing  the 
hydrogen  evolved  to  accumulate  under  pressure,  ami 
would  suggest  further  experiment  along  this  line  by 
anyone  setting  out  to  solve  the  problem.  I:.  T. 
II  in<  oi  k.     En  i  ■'.'.'        /  ./-) " i-iKil,  July 

(i.  L907,  i>.  31.     (A.  Mc  \    J 


\  New  Method  <»i   Determining  Ammonia.    - 

••The  method  depends  on  the  fact  that,  in  the 
pre-, nee  of  a  large  exec-- of  formaldehyde,  ammonium 
-alt-  form  hexamethylenetetramine,  liberating 
acid  quantitatively.  Determination  oj 
neutral  salt.  The  neutral  solution  is  diluted  to  100 
c.c.  with  di-tillcl  water,  free  from  carbonic  acid,  and 
a  few  drop-  of  phenolphthalein  indicator,  and  a  lar_-e 
excess  oi  J"  per  cent,  formaldehyde  solution 
(previously  neutralised)  are  added.  The  free  acid  i- 
then  titrated  with  A"  10  sodium  hydroxide  solution. 

nination  of  ami 
Before  adding  the  formaldehyde  solution,  the  liquid 
must  be  neutralised,  hut  the  presence  of  ammonium 
-alt-  render-  the  end -reaction  with  phenolphthalein 
wanting  in  sharpness,  and  a  suitable  indicator  must 
therefore  he  chosen."  \.  Ronchese,  J.  Phaim. 
Chim.,  1907,  95,  till     617.      '  - 

fry,  July  31,  1907,  p.  841.     (A.  W. 


The  Qualitative  Separation  ani>  Detection 
ok  Ferro-,  Ferri-  and  Sulpho-ctantdes. — "  The 

solution  to  be  tested,  preferably  dilute  and  about 
."•  e.c  to  lOc.C  in  volume,  i-  acidified  faintly  with 
acetic  acid  or  hydrochloric  acid  and  treated  with  a 
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soluble  thorium  salt  to  complete  precipitation.  To 
the  liquid  with  suspended  thorium  ferrocyanide  Bome 
finely  shredded  asbestos  i-  added,  the  whole  is  agitated 
ami  thrown  on  a  filter,  and  the  precipitate  washed 

with  a  little  water. 

The  presence  of  the  ferrocyanide  may  he  confirmed 

omposing  the  washed  precipitate  with  strong 

sodium  hydroxide  on  the  filter,  acidifying  the  clear 

filtrate  with  hydrochloric   acid,    and    testing    with 

ferric  chloride. 

Ihe  filtrate  from  the  thorium  ferrocyanide  is 
treated  with  a  soluble  cadmium  salt  to  complete 
precipitation  of  the  cadmium  ferricyanide,  which 
after  the  addition  of  asbestos  i-  filtered  and  washed 
as  previously  described.  The  presence  of  the 
ferricyanide  may  he  confirmed  hy  treating  the 
cadmium  ferricyanide  with  sodium  or  potassium 
hydroxide,  acidifying  the  filtered  solution,  and  test- 
ing with  a  ferrous  salt. 

The  filtrate  from  the  cadmium  ferricyanide  is 
acidified  with  hydrochloric  acid  and  treated  with 
ft-nic  chloride,  which  gives  the  red  ferric  sulpho- 
cyanide. 

'  The    method   is   especially   recommended   for   the 
detection  of  small  amounts  of  ferrocyanides  and  ferri- 
cyanide- in  the  presence  of  each  other.     The  follow- 
ing table  gives  some  results  obtained  : — 
'Tests  for  K4FeC,;Nr,  only. 

K*FeCeNa        K3FeCsN6  KSCN 

present.  present.  present.  Indication, 

gin.  gin.  zm. 

miOlO  01  It  1         "J 

0-0005  0-1  0-1        I    D.    . 

HII002  01  01        j    LMstmet- 

0-0001  01  01       J 

Tests  for  K3FeC6Na  only. 
(These  tests  were  made  without  waiting  to  wash  the 
ferrocvanide  precipitate  thoroughly.) 
ill  0-0010  0-1  Distinct. 

(il  0*0005  O'l  Fairly  distinct. 

(••I  0-0002  O'l  Faint, 

0-1  niiOOl  0-1  Very  faint. 

Tests  for  KSCN  only. 
0-1  0T  000101 

5 1 


01 


01 


0-0005 

0-0002 


,-  Distinct. 


01  01 

o-i  o-i  o-oooij 

Tests  for  K4FeC,;Nt;,  K.FeC6N6,  and  KSCN. 
diilOO  0-0100  0-01001        Good  tests  for 

ink  ioi  i  0-005!)  0-005(  i    K4FeC,,N,;  K.FeC0N6 

0-0010  0-0010  OOOlOj         and  KSCN. 

Tests  of  Mii-fures  Unknown  to  Analyst. 
00010         0-0010  Found:  K4FeC6N„ 

and  KgFeCgNg. 
0*0010  0-0010     Found:    K4FeC6N, 

and  KSCN. 

0-0010  0-0010  0-0010      Found:  K4FeC„N6, 

K  jFeCgNg,  and  KSCN." 

— P.  E.  Browning  and  11.   E.  Palmer,  American 

Journal  of.Science,  [4],  xxiii.,  No.  138.—  The  Chemical 

News,  vol.  96,  July  5,  1907,  p.  7.     (A.  W.) 


Silica  Ware. — "  The  anility  to  fuse  silica  into  a 
pure  transparent  mass  has  previously  been  announced 
in  the  scientific  journals. 

Fused  silica  does  not  crack  on  subjection  to  the 
most  violent  ami  sudden  changes  of  temperature.  It 
i-  unattacked  by  the  volatile  acids,  with  the  excep- 
tion of  hydrofluoric  acid.  It  has  a  melting  point 
approximately  equal  to  that  of  platinum.  It  is 
harder  than  ordinary  glass.  Above  1,0(30"  C.  it  is 
permeable  to  hydrogen  and  certain  other  gases.      Its 


coefficient  of  expansion  is  0-00000059  per  '  C.  (about 
,'-    of   that    of   plat iiium).      Its    expansion,    up    to 

1. i    ('..   is  regular;  above   1,200    C.  it   contracts. 

As  far  as  is  at  present]  known,  it  -hows  no  tendency  to 
devitrification.  Its  density  is  2*2  (approximately)." 
— Engineering  and  Mining  Journal,  July  13,  1907j 
p.  77.     (G.H.S.) 

Rhodesian  Minerals    i  !hromite. — The  chemical 

analysis  yielded  Cr._,0...  16*36'  .  A1203,  13*18  .  FeiTOUB 
and  ferric  oxides  (calculated  ,-i>  FeO),  18*66%, 
Nio  CoO,  0-17%  MgO,  13*64  .  Si02,  4-:>s  (,  H20, 
•_'  ~-l  .  The  presence  of  I't  in  traces  was  also 
ascertained. 

Antimony  Ore. — On  analysis  the  following  were 
obtained,  Sb,  65*67  .  Pbz03,  0*3  .  Residue  insoluble 
in  acid-  (chiefly  quartz)  7*95%.  No  gold  or  silver 
was  found.  The  ore  proved  to  be  stibnite  of  good 
quality. — Bulletin  Imperial  Institute,  vol.  v.,  2, 1907, 
pp.  137—8.     (J.  A.  W.) 


Bichloride  of  Mercury  ix  Nitro-Clycerine 
EXPLOSIVES. — The  late  Dr.  Dupre, chemical  adviser  to 
the  British  Government  under  the  Explosives  Act, 
reported  that  mercuric  chloride  has  a  remarkable  effect 
in  prolonging  or  masking  the  heat  test,  even  when 
present  in  extremely  small  quantities.  The  effect  is 
due  to  the  metallic  mercury  derived  from  the  chloride 
by  reducing  agents  present,  such  as  metallic  iron 
derived  from  the  manufacturing  machinery ;  and 
although  nitrous  fumes  are  evolved,  the  mercury 
volatilises  and  combines  with  the  iodine  liberated  by 
the  nitrous  fumes,  thus  preventing  the  formation  of 
iodide  of  starch.  The  addition  of  bichloride  thus 
raises  the  heat  test  without  increasing  the  stability, 
rather  the  reverse,  and  therefore  an  insufficiently 
purified  explosive  may  pass  the  heat  test  which  would 
otherwise  be  rejected.  Bichloride  of  mercury  being 
prohibited,  however,  the  value  of  the  heat  test  is 
confirmed  by  experience,  and  is  useful  for  nitro- 
glycerine and  nitrocellulose  explosives.  The  usual 
test  for  mercury  is  to  submit  a  small  parcel  of  gold 
leaf  to  the  vapour  evolved  at  70J  to  80°  C.  and  then 
test  the  leaf  for  mercury.  Dr.  Dupre  does  not  find 
this  satisfactory  and  recommends  the  spectroscopic 
test  instead. — Engineering  and  Mining  Journal, 
August  17,  1907,  p.  298.     (G.  H.  S.) 


Production  of  Anhydrous  Bromides.  — 
"  Reference  has  already  been  made  in  these  notes 
(August  2,  1905)  to  the  ingenious  process  by  which 
Matignon  and  Bourrion  succeeded  in  preparing  the 
anhydrous  chlorides  of  practically  all  the  elements 
having  refractory  oxides,  and  the  latter  investigator 
has  now  modified  the  reaction  so  as  to  obtain  the 
corresponding  bromides.  Most  of  the  electro- 
positive elements  are  usually  obtained  in  the  form  of 
their  oxides,  and  Bourrion's  method  consists  in 
heating  one  of  these  refractory  oxides  in  a  current  of 
hydrogen  bromide  containing  a  small  amount  of 
sulphur  chloride.  In  this  way  he  has  succeeded  in 
converting  the  oxides  of  chromium,  nickel,  cobalt, 
and  many  of  the  rare  earths  into  their  anhydrous 
bromides."  The  products  are  thus  obtained  in  a  high 
state  of  purity,  and  are  often  distinctly  crystalline. 
In  view  of  the  importance  of  the  anhydrous  metallic 
chlorides  and  bromides  in  many  synthetical  opera- 
tions, this  sulphur  chloride  process  for  producing 
these  substances  is  a  noteworthy  improvement  on  the 
older  method  of  treating  the  oxide  with  carbon  and 
chlorine  or  bromine  at  fairly  high  temperatures." — 
Times  Engineering  Supplement,  Sept.  18,  1905. 
(J.A.W.) 
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METALLURGY  . 

The  Determ in  vtion  oi  Vntimoni  i\  Hard 
I.i.  \t>.  "  l>r.  II.  Beckman  describes  in  /.<  <i  f.  angi  ><-. 
Chern.,  June  14,  1907,  a  novel  and  rapid  meth< 
tin'  determination  of  antimony  in  liard  lead.  Tlie 
ii ict  he  ii  I  depends  on  tin1  determination  of  i  In'  melting 
point  of  the  alloy  investigated,  taken  in  connection 
with  tin'  <•< idling  cun  e  of  lead  antimony  alloys. 

The  analysis  i-  quickly  carried  oul  by  melting 
some  of  the  lead  in  a  porcelain  crucible,  inserting  ;i 
thermometer,  and  then  waiting  for  the  bath  to 
solidify.  The  thermometer  is  made  witli  two 
graduations,  the  temperature  being  marked  in  black 
on  tin-  h't't  of  the  capillary,  and  the  corresponding  per 
cent,  oi'  antimony  being  etched  in  red  on  the  right 
Bide.  One  has  only  t<>  read  the  per  cent,  of  antimony 
corresponding  t"  the  position  of  the  quicksilver  when 
the  alloy  solidifies.  The  moment  of  solidification  is 
easily  determined,  as  the  metal  becomes  distinctly 
viscid,  a  ring  of  solidified  lead  appears  mi  i  In-  wall  of 
the  crucible,  and  the  thermometer  i-  moved  around 
in  the  bath  with  some  difficulty.     An  analysis  ran 

easily  l>i'  carried  out  in  five  minutes  ami  the  a nut 

<it  antimony  '-an  be  determined   accurately   t"  the 
nearest  0*1  per  cent . 

An  a  general  thing  the  thermometers  are  graduated 
only  from  0  t>>  I"  per  cent,  antimony.  There  are 
two  percentages  of  antimony,  as  for  instance  12  and 
L4  which  have  t  lie  same  melting  point.  This  fact, 
also  the  tact  that  with  high  percentages  of  antimony 
it  i-  much  mure  difficult  to  determine  the  melting 
point,  makes  the  method  uncertain  when  antimony 
in  excess  of  10  per  cent,  is  present.  The  difficulty  i-, 
liowever,  easily  overcome  by  adding  a  definite 
•amount  of  suit  lead  to  the  assay  in  those  cases 
where  it  is  known  to  he  high  in  antimony,  ami  after 
•determining  the  percentage  in  the  mixture,  calculate 
the  amount  in  the  original  sample. " — H.  Be<  kmav 
-Engineering  and  Mining  Journal,  Aug.  10,  1907, 
p.  •_><L\     (G.  H.  S.) 

The  Separation  of  Tin  Oxide  from  Wolfram. 
■ — "  The  treatment  of  tin-wolfram  ores  by  a  magnetic 
separator  and  the  extraction  of  wolfram  from  tin  i- 

now  a  fairly  well-known  process,  hut  little  ha-  I n 

said  about  the  subsequent  treatment  of  the  wolfram. 

Since  the  introduction  of  magnetic  separation  for 
Cornish  ores,  large  quantities  of  tin  oxide  have  been 
given  away  in  the  parcels  of  wolfram  sold.  Tims  an 
analysis  of  a  large  parcel  of  wolfram,  a-  prepared 
for -ale  at  East  Pool  Mine,  showed  that  it  contained 
"28%  of  tin  oxide  and  only  til  ,  of  wolfram,  the 
remaining  portion  consisting  of  iron  oxide,  waste 
ami  moisture. 

The  authors  have  made  a  number  of  experiments 
upon  that  product  of  the  magnetic  separator  known 
to  dressers  as  tinny-wolfram,  with  the  result  that  a 
large  percentage  of  the  tin  can  now  he  extracted. 
In  order  to  cany  out  the  experiment-  it  was  found 
necessary  to  devise  a  method  of  magnetically  treat- 
ing small  quantities  of  the  ore,  quickly  and  without 
error  or  loss.  To  do  this  an  electro-magnet  was 
made. 

The  ore  was  passed  under  the  pole  of  the  magnet  on 
a  piece  of  >heet  brass  ^V  m-  thick  and  '■>  in.  long  by 
2£  in.  wide,  the  9in.  sides  being  turned  up  !  in.  A 
portion  of  the  sample  to  lie  treated  was  thinly 
distributed  over  this  brass  tray,  which  was  then 
carefully  passed  through  the  air-gap  of  the  magnet 
in  a  direction  at  right  angles  to  the  edge  of  the  pole 
piece.  The  magnetic  particles  were  drawn  up  ami 
held  to  the  edge  of  the  pole  piece  and  the  non- 
magnetic   particles    remained    on    the     tray.       I  >n 


ieino\  in-  i  In-  1 1  under 

the  pole,  ami  i  In  ,.-,|  ,,n  from  t  j,. 

when    the    magnetic    purl  and 

dropped  on  the  paper.     In  tin-  mam 
_'"i  gm.  coul. I  be  mi. 

\   numbt  in.    juantil 

tinnj  wolfram    were    taken    in    tin 
■  |..i  i  ii  el  \  boiled  m  the  following  lolutio 

1.  Dilute  sodi carbonate  (10  gm  of 

Bodium  carbonate  to  100  <  i    m  « ..■ 

2.  Dilute  iron  -ul|iii  ol  commen  ial  iron 
sulphate  crystal*  t"  100  c  c.  m  wati 

:{.   I  Mute  sulphuric  acid    l  ol 
watt 

The    results    of    a    ml    urn 

similar  quantities,  alter  boiling  For  tine,-  bom 

a-  follow  -  : 

No.    I    yielded    IS     of  tin  oxide  ami  wa 
..    2        .,        67 
..    :<        ..      82-5 
e  experiments  showed  that  tin-  sulphuric  acid 
treatment  was  in  the  right  direction.     Tin-  next  step 
wa-  to  compare  the  results  obtained  by  using  the 
common  acid-,  sulphuric,  hydrochloric  and  mi! 
Solutions  of  one  to  four  were  applied   in  a  similar 

manner  to  the  last  set,  with  tl results  : 

Sulphuric        :;r".     of  tin  oxide  and  waste  extracted. 
Hydrochloric  •_".•  5 

Nitric   Very  little  -epilation  could  be  made* 

These  results  show  that   sulphuric  acid   was   the 
best    for  the  purpose,  and  further  experimi 
made    with    sulphuric    acid    solutions    of    different 
strengths. 

ngl li  of  S  'liit ion. 

I   in  60  24 

1  ,,  40 
1  ,,  20 
I    ..   L0 

As  these  figures  only  showed  the  effects  produced 
on  small  quantities  (25  gin. )  an  experiment  on  a  little 
larger  scale  was  then  made—]  cwt.  of  the  ore  was 
placed  in  a  small  kieve  and  covered  with  a  1  in  20 
solution  of  sulphuric  acid.  In  order  to  heat  this,  live 
-team    wa-    injected    hy   means   of  a    piece    of  india- 

rubber  hose,   ami  the  whole  wa*  stirred  up  about 
every  hour.     This  was  continued  for  five  days,  the 
heating  only  being  done  during  the  daytime. 
morning  a  -mall  quantity  was  taken  out.  well  w 
and  dried,  and   passed  under  tin-  electro-magw  t.  the 

following  being  the  results  : 

l-t  day 8'5     of  tin  could  ted. 

2nd  10-5  ..  ... 

aid     , 17'"' 

4th  20-5 

5th  2075 

\-  tic  percentage  of  tin  oxide  that  could  he 
extracted  had  -topped  increasing,  tin-  acid  was  poured 
ofl  ami  the  ore  thoroughly  washed  ii  tried, 

and  passed  through  the  Wetherill  M  S       rator, 

which  i-  used  in  the  tir-t    separation   of  the   wolfram 
from  the  dressed  tin. 
This  gave  :  — 

30*0     of  tin  oxide. 
73*0     ..    wolfram. 
ii."i     ..    tinny-wolfram. 
0*5     .,    iron  o 

100-0 

In  view  of  tin  story  re-ults  on  a  consider- 

able quantity,    further  experiments  are  now 

c.irried  o.it  with  cheaper  -  dvents,  and  with  a  view  to 
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perfecting  the  methods  of  heating  and  handling."— 
\\n>-  Treloar  and  Gurth  Johnson.     Institutt  of 
Metallurgy,  Sept.  19,  1907.     (A.  K.) 

Tin:  Blaisdell  Pkbssure  Filter.  — A  steel 
cylinder  contains  a  series  of  filter  leaves,  the  number 
of  which  i>  varied  according  to  the  capacity  desired  ; 
connections  are  provided  for  vacuum  and  pressure 
pumps  and  for  slime,  water  and  solution. 

The  filter  leaf  consists  of  a  series  of  non-porous 
columns  provided  with  drainage  grooves,  on  each  side 
of  which  i-  a  covering  of  canvas  large  enough  to 
overlap  the  entire  frame,  and  stitched  so  that  no 
leakage  can  take  place  to  the  interior  of  the  leaf. 
Charging  tanks  holding  slime,  wash  water  and  wash 
cyanide  solution  enter  into  the  filter  bygravityand 
receiA  ing  tanks  below  the  cylinder  take  the  discharge. 
In  «.p. -rat ion  the  slime  from  the  agitator  vats  is 
forced  into  the  pressure  cylinder,  where  the  clear 
solution  passes  into  the  filter  leaves  and  out  through 
the  discharge  pipes  to  gold  -  solution  tank-  for 
precipitation,  the  slime  remaining  as  a  cake  on  the 
outside  of  the  filter  leaves.  When  the  cake  is  about 
2  in.  thick  the  flow  of  pulp  i>  cut  off  and  the  surplus 
remaining  in  the  cylinder  is  returned  to  the  storage 
tank.  Wash  solution  is  then  introduced  and  forced 
through  the  cake,  surplus  solution  being  returned  to 
it-  tank  when  washing  is  complete. 

While  these  transfers  of  liquids  are  taking  place, 
a  partial  vacuum  is  kept  within  the  leaves,  so  as  to 
make  the  cake  adhere,  and  when  washing  is  over, 
air  or  water  under  pressure  supersedes  the  vacuum 
and  causes  the  cake  to  drop  off  and  he  discharged 
through  the  bottom  of  the  cylinder. 

< >ne  of  the  filter  leave-  i-  supported  by  a  weighing 
device,  which  show-  the  progress  of  formation  of  the 
cake,  and  an  indicator  connects  with  an  electric  bell 
when  the  proper  thickness  is  reached.  Seven  different 
sizes  of  filter  are  constructed,  with  rated  capacities 
varying  from  12  to  500  ton- of  dry  slime  per 24 hours." 
—  Engineering  and  Mining  Journal,  Sept.  7,1907, 
p.  446.     (<;.  H.  S.) 

Electro-Chemical  and  Metal  Industries  in 
THE  SOUTH  OF  FRANCE.  — "  The  electrochemical  ami 
metal  industries  have  continued  to  make  progress  in 
1906,  which  has  -ecu  an  addition  of  -ome  5,000  h.p. 
for  the  production  of  aluminium  and  the  same  increase 
for  carbide  of  calcium.  These  increases  have  been 
obtained  by  the  completion  of  existing  hydraulic 
work-.  Knt  the  present  yean  1907)  will  see  the  harness- 
ing of  further  falls  in  the  service  "f  these  industries 
not  only  in  the  Alps,  but  also  in  the  Pyrenees.  The 
use  of  what  is  fantastically  called  '  white  coal"  has 
attained  a  remarkable  development  in  South- 
Ka-tern  France  within  the  last  few  years. 

Aluminium. — The  water-power  used  for  the  various 
chemical  industries  in  1906  amounted  in  the  aggre- 
gate to  100,000  h.p.,  which  may  be  distributed  as 
follow-  :  — 

Horse-power. 

Aluminium           35,000 

Carbide  of  calcium        2."i, 000 

Chlorate  of  potassium  or  sodium       ...  15,000 

Metallnrgic  products,  steel      22,000 


Soda,  chlorine 
Hypochlorites 
Various 


...  I 


1,000 
2,000 


Total  100. 

The  success  of  the  '  Societe  Grenobloise  de  Force 
et  Lumiere'  in  bringing  water-power  112  miles  from 
Moutiers  to  Lyons  has  given  birth  to  a  scheme  for 


bringing  many  thousands  of  horse  -  power  from 
Bellegarde  (Ain),  on  the  Eihdne,  to  l'aris. 

The  production  of  aluminium  has  made  rapid  strides 
of  late,  having  risen  from  1,647  metric  ton-  in  1904 
to  1,905  metric  ton-  in  1905,  and  though  the  actual 
figures  of  production  for  1906  are  not  yet  acces- 
sible, the  export  alone  increased  by  over  oil  per  cent, 
as  compared  with  the  previous  year;  so  that  it  is- 
certain  that  the  rate  of  progression  in  production 
was  at  least  maintained.  The  extraction  of  bauxite, 
the  raw  material  of  aluminium,  has  also  risen  from 
7.'), OHO  metric  ton-  in  1905  to  103,000  metric  tons  in 
1906.  A  large  part,  however,  of  the  quarried  bauxite 
is  of  no  use  for  the  manufacture  of  aluminium,  and 
is  employed  for  making  fireproof  ware. 

Nitrates. — The  production  of  nitrates  is  about  to 
be  revolutionised  by  the  manufacture  of  cyanamide 
and  nitric  acid  in  an  electric  furnace.  Cyanamide  is. 
obtained  by  the  action  of  nitrogen  upon  carbide  of 
calcium  at  the  temperature  of  the  electric  furnace. 
This  substance  turns  in  the  soil  into  salts  of 
ammonia,  and  can  thus  enter  into  competition  with 
the  sulphates  of  ammonia  produced  in  gas  and 
sewage  works.  A  factory  for  cyanamide  is  being 
established  in  the  district  of  the  Tarentaise. 

The  production  of  nitric  acid  in  the  electric  furnace 
by  the  direct  union  of  oxygen,  nitrogen,  and  steam 
is  carried  on  in  a  Norwegian  factory.  The  nitric 
acid,  neutralised  by  lime,  gives  solid  nitrate  of  lime, 
which  may  be  advantageously  used  instead  of  nitrate 
of  soda  for  agricultural  purposes.  When  the  fact  is 
borne  in  mind  that  France  alone  imported  241,272 
metric  tons  of  nitrate  of  soda  in  1906,  it  is  clear  that  if 
only  the  nett  cost  can  be  kept  sufficiently  low, 
this  new  industry  has  a  great  future  before  it.  So 
far.  only  samples  of  cyanamide  and  nitrate  of  lime 
have  reached  France,  but  it  is  announced  that 
important  works  are  being  organised  in  Germany 
and  Italy  for  the  production  of  cyanamide,  and  in 
Norway  for  nitrate  of  lime." — Mr.  Consul  Vicars,. 
"Report  for  1906." — London  Mining  Journal,  Sept. 
21,  1907,  p.  374.     (A.  R.) 

The  Uses  of  Bauxite. — "  Bauxite  has  proved  to 
be  of  great  value  as  a  basic  refractory  material  in 
that  it  resists  well  the  scouring  action  of  metallic 
oxides  in  the  furnace.  Bauxite  is  used  most  con- 
veniently in  the  form  of  bricks  for  this  purpose. 
The  Berger  patent  covers  a  process  for  making  these 
bricks.  Natural  high-alumina  low-silica  bauxite 
from  Arkansas  is  used,  bound  by  a  small  percentage 
of  plastic  fireclay,  sodium  silicate,  or  lime.  The 
bricks  contain  from  88  to  90  per  cent,  of  alumina  and 
from  Id  to  12  per  cent,  of  ferric  oxide,  silica,  and 
titanic  acid.  The  percentage  of  silica  can  be  reduced 
to  6  or  8  per  cent,  by  the  use  of  a  bond  free  from  silica, 
so  that  the  brick  is  not  appreciably  detrimental  to 
basicity.  Bauxite  brick  seems  to  be  especially 
adapted  for  the  linings  of  basic  open-hearth  steel 
furnaces.  The  highest  grade  is  used  in  the  floor  and 
walls  up  to  the  slag  line,  protected  by  a  bed  of 
calcined  bauxite  Above  the  slag  line  cheaper  brick 
with  a  lower  percentage  of  bauxite  can  be  used. 

A  -cvere  test  was  made  some  time  ago  at  one  of 
the  basic  open-hearth  furnaces  of  the  Bethlehem  Steel 
Works,  in  which  a  bauxite  brick  and  a  magnesite 
brick  were  placed  side  by  side  near  the  gas  and  air 
ports,  and  thus  were  subjected  to  the  highest 
temperature  attainable  in  the  furnace.  The  mag- 
nesite brick  bent  and  showed  viscosity  after  seven 
minutes,  against  fifteen  minutes  forthe  bauxite  brick. 
A  bauxite  brick  and  a  magnesite  brick  were  then 
submerged  in  slag  near  the  doors  for  some  time,  after 
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which  they  were  withdrawn  and  examined  when 
cold.  The  magnesite  brick  was  incorporated  with 
slag,  while  the  bauxite  brick,  when  broken,  Rhowed 
thai  the  slag  had  nol  penetrated  tu  its  centre,  but 
bad  remained  as  a  coating  over  tl utside. 

In  addition  to  its  use  for  open  hearths,  bauxite 
brick  has  proved  successful  for  other  uses,  two  of 
which  arc  as  a  lining  for  rotarj  Port  land  cement  kilns 
and  as  a  lining  for  lead  refining  furnaces.  I  set 
lining  for  the  hot  zone  1 10  to  12  it  |  of  a  60  it.  rotarj 
cement  kiln,  (>  in.  bauxite  bricks  have  1  >c<m  found  to 
give  more  than  ten  months' continuous  night  and  da) 
service.  This  indicates  that  the  material  is  superior 
tD  fire  brick,  and  that  the  saving  of  output  that 
would  otherwise  be  lost  during  frequent  shut-downs 
for  the  purpose  of  relining  or  patching  a  kiln  in  the 
hot  /one  will  more  than  compensate  for  the  increased 
<■(>-[  of  superior  lining. 

In  lead-refining  it  has  been  found  that  the  scum 
composed  of  highly  basic  oxides  readily  attacks  the 
free  silica  and  silicate-  of  alumina  in  a  tire  brick  and 
rapidly  decomposes  the  latter,  whereas  the  basic 
bauxite  lining,  theoretically  and  in  practice,  is  better 
adapted  for  use  in  such  furnaces.  Tests  show  that 
bauxite  brick  really  lasts  live  or  six  times  as  long  as 
the  fire  brick  lining. 

Bauxite  bricks  are  manufactured  by  the  Laclede 
Fire  Brick  Company,  of  St.  Louis,  for  the  American 
Bauxite  Company,  and  their  cost  is  considerably  less 
than  that  of  magnesite  brick. 

It  is  noteworthy  that  the  attention  of  the  public 
was  first  called  to  the  Arkansas  bauxite  deposits  in 
1891  by  Dr.  J.  C.  Branner,  then  State  Geologist  of 
Arkansas.  In  1895  their  commercial  value  began  to 
be  appreciated.  In  1899  were  reported  the  first 
statistics  of  production  from  this  held,  and  reference 
to  the  table  will  show  that  the  production  of  1906  has 
exceeded  the  most  sanguine  predictions. " — ERNEST 
I'.  BURCHARD,  '•.Mineral  Resources  of  the  United 
States.'" — London  Mining  Journal,  Sept.  21,  I '. " '7, 
p.  273.     (A.  K.) 


The  New  Alloys.— "During  the  last  three  or 
four  years  a  great  number  of  new  metallic  alloys, 
with  very  varied  properties,  have  appeared  upon  the 
market,  amongst  which  we  shall  select  the  most 
important,  and  give  their  composition. 

Cupro-Magnesium  (Cu=90,  Mg  l<>  is  utilised  as 
a  deoxidising  agent  for  unrefined  copper,  in  the 
proportion  of  1%.  The  copper  thus  obtained  has  an 
electric  conductivity  less  than  that  given  by  silicium 
for  deoxidising,  but  deoxidisation  is  very  easy  by 
mere  fusion,  and  very  economical. 

Phono  -  Electric  'Wires  (Cu  9855,  Sn  C40, 
Si =0*05)  are  employed  for  telephones  and  trolleys. 
They  withstand  the  eti'ects  of  traction  much  better 
than  pure  copper,  though  their  electric  conductivity 
is  only  two-fifths  that  of  pure  copper.  In  preparing 
this  alloy  silicium  is  totally  sacrificed.  Consequently 
it  does  not  exist  beyond  traces  in  the  allow 

Sterline(Cu  =  (iS'.V2.Zn  L2-84,Ni  l7'88,Fe  0'76) 
is  a  kind  of  white  metal  :  a  substitute  for  silver. 

Manganese  Resistance  Metal  (Cn  s">.  Fe  3. 
Mn  =  12)  is  a  substitute  for  ( German  silver,  especially 
for  resistance  boxes  for  electric  measurement-: 
specific  electric  resistance  isonly3-100ths  to4"5-100ths 
that  of  copper. 

Manganine  (Cn=8212,  Ni=229,  Fe=0'57, 
15"02)  is  also  utilised  for  resistance  boxes,  and  owes 
to  the  presenee  of  nickel  a  very  high  fusion  point  and 
extremely  low  coefficient  of  temperature. 

Acid  Proof  Metal  (Cu=82,  Zn=2,  Sn=8,  Pb=8) 
i?    particularly  useful   for   paper   works   where   the 


bisulphite  |i 

pulp.      \-  a  mat  t>  i  •■: 

"t      dilute. i  hull 

qiiicklj  at  I 

\  ictoi  M 
Al  u  I  I ,  I 
w  1 1 i <  1 1  it  can  often  rep 

It  pel  feci  |\  u  ithstandx  i  In  and 

air.     Consequent!]    it    i-  chiefly  utilised   foi   in 
engii 

Aluminium  Sil 
i-  a    while,    very   tenacious   metal,   which   rei 

bright     in     air.    and    ad\  a' 
w  liene\  er  t  hen-  i-  dangei  of  rust. 
Temp,  red    Lead    (Pb    98«1,    Sb    <•  1 1. 

Na     1  •.'!'  is  manufact  ured  by  placing  small  frag nl  - 

of  -odium  in  the  molten  metal.     This  alloy  i-  I 

-  lead,  and  can  he  rolled  into  thin    -he.t-   with- 
out tearing.     When   percentage  of  sodium  i-  i 

tarnishing  is  prevented   by  coating  the  metal 

with  paraffin.     Thus  formatii f  «oda  i-  prevented, 

owing    to    oxidation   of    the  .  odium    by 

atmospheric  0x3  on   it    i-  valued 

for  manufacture  of  -haft  bearings,  because  tie 

ton 1.  as  the  bearings  wear  away,  saponifies  the 

lubricant  and  produce-  a  -cap  which  acta  even  better 
than  the  oil. 

\lkali  Proof   Metal   i-  iron  with.",     to  In     nickel. 

All    alloys    ( taining   /inc.    tin.    lead,   aluminium, 

antimony,  or  silicium  are  readily  attacked  by  caustic 
alkalies."     La    Nature.     London    Mining    Jot 
Sept.  -21.  L907,  p.  361.     (A.  K.i 

ixi  l.t  1  x<  1  01  li  "X  ix  <  ..in  1:  Eli  <  i  roli  bis. 
"  The  influences  of  iron  in  copper  electrolysis  may 
be  summed  up  as  follows :  — 

1.  High  percentages  of  iron  in  the  ferric  condition 
materially  retard  copper  deposition.  Ferrous  salts 
have  little  or  no  effect. 

2.  The  effect  of  the  electric  current  in  the  usual 
solution  is  to  reduce  ferric  -alts  to  ferrous.     This 

reduction  must  proc 1  to  a  certain  point   before  all 

the  copper  will  remain  on  the  cathode.  This  point 
is  about  the  same  whatever  be  the  iron  and  copper 
percentages,  but  it  varies  some  as  the  solution  i- 
circulated  or  stationary. 

:i.  Rapid  circulation  of  the  solution  by  a  stirrer 
permits  the  use  of  high  current  densities  without 
sponging,  thereby  making  deposition  faster.  The 
current  also  is  more  efficient  for  both  depositing 
copper  and  reducing  iron."  E.  1.  Lark 
Engit  •<   Mining    Journal,    ~~ 

p.  412.      '..  11    - 

W  1  d  Sludge  Dust.     "A  fewparticu- 

larsconceming  the  working  of  adei  iceforsaving 
h.-t   by  dusting  during  the  preparation  of  /i: 
precipitates  for  smelting  are  given  by  the  J,,,, 
1/;,,  ,  Australia,  dr.-      2  '       \  hood. 

suction  fan  and  mechanical  dnst-colh  m  was 

installed  in  the  clean-up  room 

.,  iar.ee  mh  e  at  a  1  osl  of  $300  and  subsqu 
ted  as  required  during  the  period   from  Oct.  I. 
1906,  to  June  8,  1907.     All  screening  and  mix 
-!nd'_'e-  was  done  under   a  pyramidal  shaped 
lined  with  -ide  curtains  reaching  to  within  a  few 
inches  of  the  floor  level.     By  means  of  the  fan  the 
dust   was  drawn  upward,  sucked  away  through  an 
opening  in  the  top  of  the  hood,  and  delivered  t->  the 
dust    collector,    from   which    the    recovered    materia! 
was    removed    at   the  end  of    the   period    indi 
The  quantity  of  dust  was  163  lb.,  contain- 

ing 29*756  "/•  of  tine  gold,  valued  at  $615.     The  total 
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weight  of  sludge  handled  during  the  eisrht  months' 
period  was  20,784  lb.,  and  from  this 46,790  oz.  of  fine 
gold  were  recovered  by  smelting.  The  recovery  of 
gold  from  the  dust,  though  insignificant  when  com- 
pared with  the  total  value-  handled,  justified  the 
■  installation  of  the  system." — Engine*  ringand 
rnal,  Sept.  7.  1907,  p.  44:;.     (G.  II.  S 


MINING. 

Eight  Hon:-"  I>\v— ••The  final  report  of  the 
Departmental  Committee,  appointed  to  enquire  into 
the  probable  economic  effect  of  a  limit  » » i  eight  hours 
to  the  working  day  of  coal  miners,  will  V  read  with 
inteiest  both  by  those  who  view  the  question  from 
the  economical  standpoint,  and  those  whose  concern 
with  it  is  mainly  of  a  social  character.  The  present 
duration  of  the  working  day  varies  greatly  \\ith 
different  districts,  but  the  examination  of  statistics 
show-  that,  making  allowance  for  enstoraary  weekly 
or  fortnightly  total  stop  day-  and  short  'lays,  the 
average  theoretical  full  week's  work  amounts  to 
seven  minutes  -hurt  of  50  hours.  Assuming  the 
continuance  of  the  short  and  idle  days  undiminished, 
a  legal  eight  hours'  day  would  effect  a  further  reduc- 
tion <>f  lo-JT  per  cent ,  and  it  is  obviously  an  easy 
ta-k  t<>  calculate  the  diminution  in  output  which, 
with  constant  labour  efficiency,  this  would  entail. 
There  are.  however,  compensations  which  would  to  a 
large  extent  neutralise  any  such  reduction.     Owing 

-  Dpages  at  the  collieries  for  various  reasons,  the 
actual  fall-  short  of  the  theoretical  working  week  by 
more  than  six  hour-,  and  it  is  believed  that  under  a 
legally  restricted  eight-hour  day  a  portion  of  this 
time  would  be  utilised.  Further  factors  of  adjust- 
ment would  be  an  improvement  in  the  efficiency  of 
the  labour,  more  especially  in  districts  now  working 
beyond  the  average  time,  and  an  extension  of  the 
use  of  labour-saving  machinery.  Although  expressed 
in  guarded  language,  the  opinion  of  the  Committee 
to  be  that  while  an  eight  hours'  day  would 
occasion  some  reduction  in  production,  its  extent 
would  fall  substantially  short  of  the  theoretical 
maximum.  As  to  the  permanent  results  of  a  legally 
restricted  day  for  workers  in  coal  mines  upon  wages 
and  employment,  these  are  stated  to  be  '  impossible 
■•.'  ami  •imprudent  to  forecast.'"  —  London 
Mining  Journal,  Aug.  31,  1907,  p.  277.     (J.  Y.) 

Rescue  Apparatus  foe  Use  in  Coal  Mines.— 

••  Refuge  chamber-  have  been  suggested  from  time 
to  time,  to  be  built  in  different  parts  of  the  mine,  the 
chambers  being  closed  against  the  noxious  gases 
present  in  the  mine-,  after  the  men  have  entered 
them,  and  being  supplied  with  air  and  milk,  etc.,  for 
sustenance  from  the  surface,  but  not  much  appears 
yet  to  have  been  done  in  that  direction.  The  diffi- 
culties in  the  way  of  the  establishment  of  refuge 
chambers  are  very  great.  A  large  number  of  then, 
would  be  necessary  for  large  mine-,  such  a-  rule  at 
the  present  day,  and  the  constant  'working'  of  the 
mine  would  necessitate  a  somewhat  heavy  outlay  to 
keep  them  in  order. 

Apparatus,  however,  that  can  be  used  by  the 
re-cue  parties  ate  far  more  practical.  The  great 
difficulties  whi'-h  re-cue  parties  have  to  encounter, 
are  the  poisonous  atmosphere  resulting  from  con- 
version of  a  large  portion  of  the  oxygen  of  the 
atmosphere  of  the  mine,  into  carbonic  acid,  and 
carbonic  oxide,  and  the  fact  that  tin-  explosion  very 
often  seriously  damage-  the  roadway-.  With  the 
rescue  apparatus  described,  however,  a  great  deal 
may  be,  and  ha-  been  done,  to  enable  explore 
penetrate  into  even  very  poisonous  atmospheres.     At 


one  of  the  meetings  of  the  Institute  of  Mining 
Engineers  last  year,  two  apparatus  were  described, 
one  by  Men-  <;.  A.  Meyer,  of  Westphalia,  whose 
apparatus  and  whose  corps  of  trained  men  hail  been 
employed  in  the  rescue  work,  after  the  unfortunate 
disaster  at  the  Courrieres,  the  other  by  Mr.  W.  E. 
Garforth,  the  Chairman  of  Messrs.  Pope  &  Pearsons, 
a  large  firm  of  colliery  owners  in  Yorkshire. 

The  principle  upon  which  both  apparatus,  and.  in 
fact,  all  apparatus  designed  for  the  purpose,  are 
arranged,  i-  the  provision  of  a  supply  of  fresh  oxygen 
to  the  lung-  of  the  explorer,  and  the  carrying  oil'  and 
re-oxygenation  of  the  air  that  he  exhale-  at  each  respi- 
ration. Both  apparatus  include  a  supply  of  oxygen 
ami  a  supply  of  a  substance  that  will  absorb  the  car- 
bonic acid,  and  allow  the  air  that  ha-  been  expired 
to  be  used  ovei  again.  There  are  several  difficulties 
in  the  working  out  of  an  appliance  of  this  kind.  <  >ne 
is  the  weight  of  the  apparatus  which  has  to  be 
carried,  containing  the  oxygen  and  the  absorbent  of 
carbonic  acid,  anil  another  i-  the  prevention  of  the 
polluted  air  of  the  roadway  in  which  the  explorer  is 
moving,  reaching  the  lungs,  In  Herr  Meyer's  appa- 
ratus the  supply  of  oxygen  compressed  to  1,764  lb. 
per  sq.  in.,  is  carried  in  two  flasks  on  the  back  of  the 
explorer,  together  with  a  pressure  gauge.  On  his 
breast  the  explorer  carries  an  india-rubber  bag,  with 
a  second  -mailer  india-rubber  bag  inside  it.  the 
latter  containing  the  absorbent.  In  the  lower  part 
of  the  large  india-rubber  bag  is  also  carried  an 
absorbent  for  moisture.  The  absorbent  of  carbonic 
acid  in  Herr  Meyer's  apparatus  is  caustic  potash,  1 
kgm.,  or  2*2  lb.,  being  carried,  this  being  stated  to 
be  sufficient  for  two  hours'  work.  A  safety  or  relief 
valve  is  also  fixed  on  the  apparatus,  to  guard  against 
the  pos-ihility  of  the  pressure  of  oxygen  in  front  of 
the  mouth,  being  too  great  for  the  breath  to  expire 
properly,  and  therefore  to  an  accumulation  of  car- 
bonic acid  being  formed  in  the  lungs,  leading  to 
asphyxiation.  A  tube  enter-  the  mouth,  and  the 
nostrils  are  plugged  with  cotton  wool,  soaked  in  a 
special  kind  of  grease.  The  oxygen  is  supplied  to 
the  lungs  through  a  reducing  valve,  and  the  expired 
breath  is  made  to  draw  in  a  mixture  of  oxygen  and 
regenerated  air  from  the  absorbing  apparatus,  by  the 
application  of  the  injector  principle.  An  electric 
bell,  ringing  every  live  minute-,  warn-  the  explorer 
when  half  the  oxygen  has  been  consumed,  so  that  he 
may  at  once  commence  his  retreat.  In  Mr. 
Garforth's  apparatus,  two  cylinders  of  oxygen  are 
also  carried,  one  under  each  arm,  the  oxygen  being 
compressed  to  1,800  lb.  per  sq.  in.,  and  the  bottles 
being  rounded  to  the  shape  of  the  body,  so  as  to  be 
carried  conveniently.  The  absorbent,  which  is  also 
caustic  potash,  is  carried  in  a  bag  on  the  back.  The 
mouth  and  eye-  are  protected  by  a  conical  shaped 
vessel  fitting  over  them,  arranged  so,  that  the 
moisture  from  the  breath  doe-  not  accumulate  on  the 
eye  pieces,  and  breathing  can  take  place  from  both 
mouth  and  nostrils.  .\  helmet  completes  the  appa- 
ratus  in  both  Herr  Meyer's  and  Mr.  Garforth's 
arrangement,  and  the  expired  air,  in  both  forms  of 
apparatus,  passes  from  the  mouth  through  the 
absorber,  where  it  i-  deprived  of  its  carbonic  acid, 
and  then  return- to  the  mouth,  taking  up  a  small 
portion  of  oxygen  from  the  reservoir,  on  its  way. 

In  Mr.  Garforth's  apparatus  the  supply  of  oxygen 
i-  controlled  automatically  by  a  reducing  valve, 
worked  by  the  lungs  themselves.  The  quantity  of 
oxygen  required  was  found,  by  actual  experiments, 
to  vary  very  considerably  when  at  rest  and  when  at 
work.  From  experiments  carried  out  in  the  gallery 
at    Altoft's  colliery   (Messrs.    Pope  and   Pearsons), 
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with  Herr  Meyer's  and  other  apparatus,   men 
able  to  remain    in    the  colliery   foi    |    hour  ai 
minutes  when  n<>t  exerting  thenisi  Ivi  s,  bul  onlj 
15  to  20  minutes  during  exertion,   such  a-   would   !><• 
required  in  tin-  act  of  exploring,  climbing  over  falls, 
through  air  passages,  and  so  on.     Mr.  I 

found,  from  the  experi nts,  thai    if  tin-  8up| 

oxygen  was  the  same,  whether  a   man    w 
himself  or  not,  very  unpleasant   feelings  wen 
duced,    in   some   csises    vomiting    taking  place,  and 
hence  he  came  to  1 1 1<-  conclusion  that    ii    wa- 
lutely  necessary  that  the  quantity  of  oxygen   taken 
in    should    be   in     proportion    to    the    work 
Further,  he  came  to  the  conclusion  that  the  explorer 
should  have  1  ><  >t  h  hands  free,  and  that   neither   hand 
should  be  engaged  in  regulating  a   valve  controlling 
the  supply  oi  oxygen.      In  his  latest  apparatus   he 
provides  a  linen  jacket,   weighing  ■_'  lb. .  buttoning 
close  up  to  the  throat,   the  pipes  from  the  o 
cylinders  passing  through  -lit-  in  the  jacket,   up  to 
the  mouth-piece  apparatus,  and   he  has  an   electric 
lamp  with  a  small  accumulator  and  a  flexible  cord, 
arranged  so  that  the  explore]   can  either  hook  the 
lamp  through  one  of  the  button  1 1 « » 1  •  —  of  the  jacket, 
or  carry  it  in  his  hand.     The  w  hole  of  the  apparal  us, 
including  the  linen  jacket,  weighs  about  30  lb.,  dis- 
tributed over  the  head,  shoulders  and  hips.     It   can 
all  he  j  nt  <>n  ainl   taken  off  without   assistance,   the 
oxygen  cylinders  being  carried  in  the  side  pock< 
the  jacket-,  and  warning  1  eing  given  to  the  explorer 
when  one  cylinder  i-  exhausted,    so  that   he  can    at 
once    commence    his     retreat.        Some     interesting 
analyse-  are  given  by  Mr.  Garforth,  of  t 
his  rescue  apparatus,  the  analyses  having  been  con- 
firmed l>y  Dr.  Haldane,  who  has  done  so  much  in  the 
matter  of  the  sanitation  of  underground  workings. 
The  following  is  one  analysis  : — 
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In  the  mouth-piece 

Just  before  passing  through 

the  absorber  ...        16*0. 

In  the  bag  or  receiver  be- 
fore  entering  the  mouth- 
piece ...  ...         19'0. 

It  will  be  seen  that  the  carbonic  acid  in  the 
expired  air  from  the  lungs,  i-  entirely  absorbed  by 
the  potash,  luit  that  the  percentage  of  oxygen  is 
slightly  le.-s  after  passing  through  the  absorber  than 
that  in  atmospheric  air.  the  difference  being  made  up 
from  the  oxygen  supply  in  the  cylinder-. 

Several  te-t-  were  made  in  the  gallery  at  Altoft  - 
colliery,  in  which  coal  miners  and  colliery  officials 
remained  in  a  noxious  atmosphere  for  several  hours 
together,  in  the  latest  experiment  a  miner  having 
remained  there  for  six  hour-. 

There  appears  to  be  a  difference  of  opinion  a-  to 
the  matter  of  the  supply  of  oxygen.  <  hi  the  Conti- 
nent it  appears  to  be  held  that  there  i-  no  harm  in 
having  an  excessive  supply,  that  the  lungs  will  only 
take  in  what  they  require.  Mr.  Garforth's  experi- 
ments, it  will  l.e  seen,  negative  this  conclusion. 
There  appear-,  however,  to  lie  no  differei 
opinion  as  to  the  effect  of  an  excess  of  carbonic  acid 
and  an  absence  of  oxyg<  n.  Breathing  becomes 
unpleasant  when  4  per'  cent,  of  carbonic  acid  is 
present  in  the  atmosphere,  it  is  difficult  at  6  per 
cent.,  and  at  K"  per  cent,  asphyxiation  conn 
No  amount  of  excess  of  oxygen  will  neutralise  the 
excessof  carbonic  acid.  With  insufficient  o 
breathing  is  unpleasant  with  only  12  per  cent.,  and 
La  y  ery  difficult  at  6  per  cent. 
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The    Design   vnd  I 
Im  kp   Winding  D 

subject  oi  de-  p  mining  ha* 
•  In-  mining 

ipid    exhaustion   of    the 
hitherto  Keen  woi  ked  at    n 
and  -halt  s  il  rig  -link  .i 

p|  ha  which 
.It  with  a  few  J  • 

At  one  ur  two  of  the  older  collieries   the 
Beams  have  been  opened  out  a-  tin-  ii| 

\liiil-teil.  and    the   l»--t     ha-    Keen  n 
existing    plant    and    machinery:    and    alth< 
has  been,  and  i-,  worked  a'  :>-  undei  I 

condition-     and.  no  doubt,  «  ith 
it  nevertheless  follows  that    tic 
methods  being  adopted  for  the  winning  and  working 
of  -cam-  at  BtH)  yards  in  depth  and  over.     I  tal 
yards  as  an  illustrative  figure,  as   I    am  of  ..pinion 
that  any  -haft  for  tin-  purpose  >.f  working  coal 
that  depth  may  l»-  considered  a  ■ 
There  are  -o  many  and  varied 
into  consideration  that  it    i-  almost    imp 
.leal  with  them  except  in  a  very  general  i 

-•  .  -i/e  of  -haft.      If  a  I  has 

worked,  it  is  of  advantage  to  have  the sbal 
t-  possible;  first,  in  order  to  give  the  utmost 
possible  scope  for  a   maximum   quantity  of  ail 
circulated    through    the   mine-,  a-  the   greater   the 
depth  the  more  necessary  it   i-  for    Buch  air 
divided  into  splits,  with  tl  of  cooling  down 

irious  sections  of  the  workings  to  the  utmost 
.•\tent  :  and   secondly,  large  -haft-  enab 

-i/e  to  l.e  introduced,  and  the  number  of  tubs 
at    one    time   t<>   l.e   appreciably 
although  with  the  appliances  that  are  now  available 
for  simultaneous  decking  the  question  of 
the  cages  i-  not  all-important. 

In    deciding    upon   the  Bize  of    the    - 
character   of  the   strata   to  l.e  -urik    thn 
important  factor  :  if  it   should  l.e  such  a-  t«.  pr. 
the  sinking  of  the  pit-  by  normal  method-   and 

iction   of  sinking    bv   tubing    being 
|  down  by  hydraulic  pressure  in  order  i 
with  running  sand  and   i  ther  difficulties, 

then  the  -i/e  of  the  -haft  i-  limited.    I  am  personally 
of   opinion   that    large   -haft-   are   of  ad 
dealing  with  a  large  .|iiantitv 

tly  put  do 
23  ft.  in  diameter,  and  a  number  dm 
year-  all  over  1^  ft.  diameter. 
'    It  i-  convenient   lure  to  mention    I 

ther  rigid  steel  gui. 
lides.     1  nave  rope  guides  working   peri 
satisfactorily  in  pits  o 
The  question  of  the  I 

-ne.iallv    the   drum,    affords    a    Wld< 
;•'..        fJigl 

a    with    th< 
ind  with  the  introduction  essure 

turbines,  which  afford  a  means  of  utilising  the 
exhaust  -team,  they  present  such  advantages  in  the 
way  of  simplicity  that  I  think  they  will  prove 
them-  rior  to  compoun 
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The  next  question  is  the  drum.  A  parallel  drum 
with  a  balance-rope  work-  economically,  but  the 
depth  at  which  it  can  be  used  is  limited,  owing  to 
the  impossibility  of  getting  a   satisfactory  lead  for 

tin-  rope  off  tie-  drum  on  to  the  pulley  when  large 
ropes  and  great  depths  have  to  be  dealt  with. 
Several  methods  have  been  adopted  for  overcoming 
this  difficulty,  namely  : 

Tli-'  Koepe  system. 

The  conical  drum. 

The  Bat  rope  drum. 

The  modified  conical  drum  and  balance-rope. 

Winding-ropes  to  raise  a  load  of  15  to  20  tons  have 

to  he  very  large.     At  the  present  ti for  a  depth  of 

760  yard-  I  have  a  locked  coil  rope  :>\  in.  in  circum- 
ference raising  a  load  of  15  ton-,  tin1  weight  of  the 
rope  itself  being  '.'  ton-. 

If  the  shaft  is  deepened,  the  question  of  the  size 
of  therope,  if  the  -am.- load  has  to  be  raised,  is  a 
matter  of  considerable  difficulty,  especially  if  a  ten 
to  one  margin  between  the  working-load  and  the 
breaking-strain  is  adhered  to. 

I  have  considered  tic  desirability,  where  the  size 
of  the  -haft-  would  allow  it.  of  having  four  cages  in 
a  -haft  and  two  sets  of  winding-engines,  each  raising 
half  the  load  that  1  have  s|  oken  of,  so  as  to  keep  the 
size  and  weight  of  the  rope  within  reasonahle  limits. 

The  late  Mr.  David  Davy,  of  Sheffield,  was  at 
work  on  a  scheme  at  the  time  of  his  death  for  winding 
by  mean-  of  an  e-idle-s  chain,  hanging  on  the  tubs 
one  at  a  time  by  means  of  cages  which  formed  part 
of  the  chain  itself.  It  was  a  very  ingenious  arrange- 
ment, hut  as  to  its  practicability  I  should  not  like  to 
express  an  opinion. 

The  next  point  is  the  question  of  ventilation,  ami, 
a-  1  have  said  at  the  commencement  of  this  Note,  a 
maximum  volume  of  air  is  all  important,  so  as  to 
afford  fac  lities  for  dividing  the  air  into  a  number  of 
split-,  each  split  dealing  with  its  own  separate  area 
of  working-faces,  the  collieries  being  laid  out  as  far 
as  practicable  in  independent  sections.  This  i-  the 
only  method  by  which  the  working-places  at,  say, 
depths  of  1,200  yards  can  be  kept  so  as  to  enable 
men  to  work  with  reasonable  comfort.  Thequestion 
of  ventilation  may  not  be  actually  within  the  four 
corner-  of  the  subject  I  am  asked  to  bring  before 
you,  but  in  deciding  upon  the  size  of  the  shafts  it 
ha-  to  be  taken  into  account,  and  therefore  I  mention 

it." —  Charles  Edward  Rhodes.  Indian  and 
Eastern  Engineer,  Sept.,  lit' tT.  p.  106.     (A.  R.) 

Sinking  Operations   through   Quicksand.— 

'•The  work  done  in  sinking  Bentley  Colliery  was 
described  in  some  detail,  particular  attention  being 
paid  to  the  method  adopted  in  sinking  through  the 
50  ft.  of  quicksand,  which  was  nut  with  near  the 
surface  in  the  case  of  both  pit-.  This  was  to  lower  cast 
iron  tubbing  bolted  together  with  steel  piles,  grooved 
and  tongued  into  each  other,  forming  a  complete  circle 
round  the  outside  of  the  bottom  ring  and  sliding  on 
the  back.  The  piles  were  pushed  downward  by  pres- 
sure applied  against  the  bottom  flange  of  the  bottom 
ring.  The  tubbing  was  then  lowered  down,  sliding 
inside  the  idle-,  and  additional  rings  of  tubbingwere 
added  at  the  top.  The  tubbing  was  supported  al  the 
top  by  screw-  with  cast  steel  -hoe-  bolted  to  the  tup 
rim:,  the  shoes  being  attached  to  vertical  girders 
built  into  tie-  sides  of  a  cement  concrete  block,  (i  ft. 
thick.  50  ft.  square,  and  with  a  hole  23  ft.  in  diameter 
in  the  centre.  The  tubbing,  20  ft.  in  inside  diameter, 
6  in.  wide  on  the  bed,  and  1  in.  thick  was  fitted  with 
inside  flanges  and  bolted  together  with  bolts  I  in.  in 
diameter.     The  piles  were  built  of  mild  steel  plates 


I  ',  in.  thick  and  8  ft.  long,  grooved  and  tongued  into 
each  other  with  a  T  iron,  the  whole  being  bolted 
together  with  counter-sunk  bolts,  and  a  bolt  was 
inserted  through  a  T  slot  in  the  centre  to  keep  the 
piles  close  to  the  back  of  the  tubbing.  Ninety-six 
pile-  formed  a  complete  circle,  fitting  closely  against 
the  tubbing.  The  segments  of  tubbing  were  made 
1  ft.  '.»  in.  deep,  8J  in.  wide  on  the  bed  and  1£  in. 
thick,  and  bolted  together  with  sheeting  |  in.  thick 
between  each  joint.  There  were  12  segments  in  each 
ring,  and  each  ring  was  stayed  diagonally  with  four 
tie  rods  1}  in.  in  diameter.  The  strong  cast  iron 
guide  ring  fitted  inside  the  pile-  below  the  tubbing, 
and  ring  of  tubbing  built  upon  the  guide  ring,  were 

lifted    by   hydraulic   jacks   and    bolted    to  the  lowest 

ring  of  tbetubhing.     The  guide  ring  weighed  17  tons, 

the  piles  one  ton  each,  and  a  ring  of  tubbing  8|  tons. 
The  President  asked  whether  there  were  local 
conditions  which  prevented  the  adoption  of  the 
freezing  process  for  -inking.  He  would  like  to  have 
a  comparison  of  the  cost  of  sinking  by  the  freezing 
process  and  by  that  which  had  been  successfully 
adopted.  Mr.  .1.  W.  Fryar,  in  his  reply,  said  he  had 
worked  out  the  cost  of  the  method  adopted  as  com- 
pared with  the  ordinary  method,  and  it  had  cost 
about  £12,000  more  to  sink  the  two  shafts  through 
the  quicksand  than  if  the  usual  method  had  been 
adopted,  but  this  included  the  cost  of  failures  that 
occurred  at  the  first  shaft,  and.  therefore,  was  not 
exactly  a  fair  comparison.'' — J.  W.  FRYAB  and  ROBT. 
('uyk,  Times  Engineering  Supplement,  Sept.  11, 
1907. — Conference,  institute  of  Mining  Engineers, 
Sept.  4,  1907.     (J. AAV.) 


Rapidity  of  the  Detonation  of  Explosives. — 

"  In  a  communication  to  the  'Academiedes  Sciences" 
M.  Dautriche  records  the  results  of  experiments  in 
regard  to  the  rapidity  of  the  detonation  of  explosive-. 
He  finds  that  the  velocity  is  a  function  of  the  density 
of  the  explosive,  at  first  increasing  up  to  a  certain 
density  A  ft.,  and  then  decreasing.  The  '  sensibility' 
of  the  explosive,  defined  by  the  weight  of  fulminate 
of  the  detonator  necessary  to  detonate  a  cartridge,  is 
sensibly  constant  in  the  ascending  part  of  the 
velocity-density  curve;  it  decreases  rapidly,  on  the 
contrary,  in  the  descending  portion  of  the  curve,  so 
that  for  higher  densities  than  A  ft.  it  is  necessary  to 
increase  the  detonating  charge  in  order  to  avoid  mis- 
fires. The  brisance  (shattering  effect)  of  the 
explosive,  measured  by  the  lead  block  test,  has  no 
absolute  relation  to  the  velocity  of  detonation,  so 
that  the  lead  block  test  gives  results  almost  inde- 
pendent of  density,  that  is  to  say  the  velocity  of 
detonation.  M.  Dautriche  has  also  measured  the 
velocity  of  the  -hoiks  communicated  to  the  air  by 
the  detonation  of  explosive  cartridges,  and  has  found 
thaf  these  velocities  reach  up  to  nine  times  the 
velocity  of  sound.'"  —  M.  DAUTRICHE.  —  Indian 
Engineering,  Sept.  7,  1907,  p.  155.     (A.  R.) 


Roof  Weights  i\  Mines.— "The  author  pointed 
out  that  in  underground  mining  the  nature  of  the 
roof  determined  to  a  large  extent  the  method  of 
working  to  he  adopted,  and  as  -earns  were  worked 
under  widely  different  roof  conditions,  the  support 
and  control  of  the  roof  in  mines  opened  a  wide  field 
for  careful  observation.  Of  the  many  conditions 
requisite  for  success  in  longwall  working,  that  of 
obtaining  a  uniform  settling  of  the  roof  behind  the 
working  face  was  one  of  the  most  important,  for 
when  the  desired  result  was  attained  the  bending 
roof  became  a  lever  which  assisted  materially  in  the 
work  of  coal  getting.    Roof  weights  might  be  divided 
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into  three  classes    the  first   weight,  limited  to  the 
working  face;  the  second   weight,  the  goaf  w . - i •_:  1 1 1 
follow  in-   the  working   face;  and   the  third  weight, 
the  general  subsidence  of  the  strata.      Although  the 
lir-i    weigh!   was  mainly  due  to  the  wei 
subsiding  roof,  there  were  other  influences  al   work, 
oneof  which  was  the  lateral  compression  of  the  strata, 
which  accounted   for  side  weight   in   the  road 
also  for  the  fact  thai   the  working  in  an  upper  seam 
disturbed  the  roads  previously  made  in  a  lowei 
Dealing  with  the  second  weight,  lie  pointed  oul   thai 
as  the  coal  fcce  advanced  the  roof  bent   in  tin 

due  to  ilic  firsl    weight,  but  the  effect  of  the  sec I 

weight  was  mainly  seen  in  the  crushed  packs  and 
reduced  height  of  the  road-,  necessitating  their 
re-ripping  orre-dinting.  During  the  period  of  second 
weight  the  root'  should  be  allowed  to  settle  on  the 
packs  as  uniformly  as  possible.  Wood  packs  put  in 
the  gate  sides  and  middle  props  in  the  roads  should 
be  avoided,  a*  they  tended  to  break  and  cut  the  roof. 
AY  hen  tin'  coal  face  was  abandoned  the  second  weight 
advanced  towards  the  face  until  it  practically  reached 
it.  The  conditions  during  the  period  of  second 
weight  were  the  reverse  of  those  for  firsl  weight. 
The  advancing  line  <>f  settled  goaf  formed  t  he  fulcrum 
of  the  roof  lever,  and  the  power  was  applied  by  the 
weight  of  the  higher  strata  subsiding  towards  the 
retreating  coal  face."'  --  H.  T.  Foster,  Times 
Engineering  Supplement,  Sept.  11,  1907.  Conference 
of  Institute  of  Mining  Engineers,  Sept.  1,  1907. 
(J.  A.  W.) 


Reviews  and  New  Books. 

'mil  /„  /,;, 


l"  bp  Level  Temperature  and  Ventilation. 
"Readings  taken  in  the  New  Chum  and  Victoria 
mine.  Bendigo,  by  Mr.  A.  II.  Merrin  ami  Mr.  W. 
Abraham,  show  that  at  :;.:!">T  ft.,  or  the  bottom  plat, 
the  thermometer  registered  TV.  ,  while  the  aerometer 
showed  that  1,360  cub.  ft.  of  air  was  passing  down 
the  shaft  per  minute.  The  air  is  returned  through 
a  fourth  compartment,  which  also  allows  of  blasting 
fames  being  readily  taken  away.  In  a  centre-country 
winze  below  3,357  ft.,  at  Kill  'ft.  from  the  shaft,  the 
temperature  was  7!> .  .  while  the  air  registration  was 
1,400  cub.  ft.  per  minute.  The  temperature  at  a 
depth  of  2,200  ft.  was  7">  .  and  the  volume  of  air 
5,100  ft.  per  minute."  Colliery  Ghiardian,  Sept.  :5, 
1907,  p.  4!!.-).     (A.  K.) 


MISCELLANEOUS. 
Saline  Solutions  on  Dusty  Roads.  "In  a 
recent  number  of  the  Bulletin  de  la  SociiU  Tndustri- 
,//,_■  ,h  Rouen,  Mess,--.  Hou/an  and  Leroy  call 
attention  to  the  use  of  solutions  of  the  chlorides  of 
sodium,  calcium,  and  magnesium  with  the  object  of 
laying  the  dust  produced  by  automobiles.  The  two 
latter  chlorides  are  especially  advantageous  owing  to 
the  deliquescent  nature  of  these  -alts.  Calcium 
chloride  was  first  tried  for  tin-  purpose  a-  long 
1828.  A  solution  of  this  salt  having  a  specific  gravity 
of  10-1."..  Beaume  is  a  suitable  strength  for  spiink- 
ling,  and  is  applied  to  the  roads  in  the  same  way  as 
water.  This  salt  has  the  further  advantage  of  being 
cheap  and  non-poisonous,  having  in  fact  certain 
disinfecting  properties  ;  it  is  not  corrosive  to  ordinary 
metals,  and  may  therefore  he  stored  in  metallic 
vessels,  but  it  attacks  the  unpainted  snrfai 
copper,  nickel,  and  brass.  Sprinkling  with  tar  or 
oil  is  more  expensive  than  with  calcium  chloride,  and 
this  salt  does  not  give  rise  to  dark  mud.  rendering 
the  roads  slippery."— Kmes  Eng.  Supplement,  Sept. 
2.1.  1907.     (J.  A.  W.) 


Tin      Mr, 

\ew    ^>  ork  City,   I    -  Hill  Publishing 

<  'omp  lll\ 

any   detailed  criticism  of  the  hand 

»ary.     The  current    \  olume,   w  hicli 
composit  ion  i-  con.  ei  ned  i  rid  of  Maj 

last ,    follow  -   i  he   lit  ent   mini  In 

practically  a  precis  of  the  literature  bearing  on  the 
period  covered.     At   a  time  when   it    lice., mi--  more 
ami  more  a   study  in  itself  for  the  ordii 
sional    man  to  keep  himself  posted    in   the  currenl 

technical  literature  of  each  year,  tin  bo 

much  mechanical  labour  is  of  the  utmost  value;  and 
it    i-  in   this  light   that   we   think  the  value  of  om 
contemporary's   compilation    should    be    considi 
Other  arrangements  of  the  task  of  dealing  with  the 
history  of    each   year's    mining    and    metallu 
progress  may  at  lii--  ■  s  more  attractive,  but 

we  question  if  in  the  end  any  would   be  found 
ureat   a  value  by  the  ordinary  practitioner  a-  'hi-. 
which  leaves  him  frei  ■   his  own  time  to  any 

subject  of  specialisation  or  matter  demanding 
reflection  rather  than  familiarity  with  multiple 

detail. 

In   conclusion,  only    say  that    ai 

intelligently  considering  tie'  enormous  scope  of  the 
work,  and  recognising  on  what  subjectsai 
publication  i^  naturally  best  informed  in  a  word, 
using  the  matter  with  discretion  will  find  the 
greatest  assistance  from  the  current  volume,  especially 
where,  as  is  the  case  with  most  mining  men.  woi  h-  of 
reference  of  a  more  specialised  kind  ate  beyond  his 
reach."     London    M  uzl,    Sept.   21.    1907, 

p.  361.    i  \.  i; 

The  Copper  Minesof  the  World.  i:v  Wu.tki: 
Harvey  Weed.  Large  Svo.  xiv.  and  375  pp. 
New  York  and  London:  Hill  Publishing  Com- 
pany, 1907. 

Mr.  Weed  was  for  over  twenty  years  on  the  United 
logical  Survey,  which  country  produces 
55  of  tin' world-  output  of  copper,  and  as  he  has 
-ecu  practically  all  the  big  mine-  of  Canada  ami 
Mexico  as  well,  the  book  could  scarcely  fail  to 
1 onie  the  standard  work >pper  deposits. 

The    high    expectation-   concerning   it    are    fully 

justified  on  perusal  of  tl ntents,  which  an-  classed 

under  two  head-  :    I.  '  Copper;  •_'.   I>e-cri|>- 

tion  of  the  Principal  Copper  Mine-  of  the  World: 
under  both  of  whi'h  most  valuable  in  format  ion  i- 
given,    largely    the  the    author'-    own 

observation. 

( >f  particular  interest  are  the  sections  on  "<  hit 
and   (e»-san    Formations,"  and      I  I  opper 

Deposits, "  in  which   the  results  of  r< tit   work   in 

this  department  ol  -  forth. 

The  printing  i-  excellent,  ami  the  l>ook  contain-  no 
less   than    159    illustrations,    ranging    from    micro- 
photographs  of  copper  bearing  rock-  to  map-  of  cop]ier 
districts.     It    is,  therefore,    distinctly  a    book   '■ 
read  by  all   who  wish  to  late   on  copper 

occurrences.—  » ..  H.  v 
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Selected  Transvaal  Patent  Applications. 


Relating  to  Chemistry,  Metallurgy  and 
Mining. 


Compiled  by  C.  B.  M.  Kiscn,  F.M. Chart. Inst. P. A. 

1  London),  Johannesburg  (Member). 


(  N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification.  The  number 
given  is  that  of  the  specification,  the  name  that  of  the 
applicant,  and  the  date  that  of  filing. ) 


(C.)  420/07.  C.Neumann.  Improvements  in  air 
compressors.     27.9.07. 

1  421  117.  J.  M.  Adams.  An  apparatus  for 
caiiying  paraffin  tins  ami  the  like  and  to  enable  such 
tin-  to  Be  used  as  buckets.     28.9.07. 

(P.)  422/07.  W.  H.  Angus  (1),  S.  Martin  (2). 
Improvements  relating  to  amalgamated  plates 
employed  in  the  recovery  of  metals  from  ores.  28.9.07. 

(P.)  423  i»7.  <  •.  Rasmussen.  Improvements  in 
tamping  plugs.     3. 10.07. 

(C.i  424/07.  C.  P.  Stewart.  Process  for  making 
sugar.     4.  10.07. 

(C.)  426/07.  J.  Russell  (1),  J.  H.  Mulligan  (2). 
Improvements  in  apparatus  for  recording  bell  or  like 
signals  specially  applicable  to  mines.     4.10.07. 

1  427n7.  (..  Schultz.  Improvements  in  the 
production  of  aromatic  nitro-eompounds  from  solvent 
naptha,  and  in  the  u>e  of  the  same  for  producing 
safety  explosives.     4.  in. 07. 

(P.')  428/07.  W.  C.  Stephens.  Coupling  device 
for  connecting  hose  fittings  to  rock  drilling  machines 
and  for  analogous  purposes.     4.10.07. 

(P.)  429/07.  E.  J.  J.  Saville.  Improvements  in 
hose  couplings.     4.10.07. 

(P.)  430/07.  H.  Zeroing.  Improvements  relating 
to  the  manufacture  of  filaments  for  electric  incandes- 
cent lamps.     4. 10.  <>7. 

(P.)  431/07.  J.  H.  Hughes  (1),  K.  H.  Harriss(2). 
An  improved  means  of  disintegrating  and  rendering 
friable  diamond  bearing  material  by  the  application 
of  chemical-  and  gases.      5.10.07. 

(P.)  132/07.  J.  van  Waart.  A  device  or  con- 
struction hi  a  water  wheel  with  double  boxes  for 
discharging  water  ami  other  fluids  with  or  without 
producing  power.     7.  10.07. 

(P.)  4:i4H7.  J.  W.  Cowie.  Improvements  in 
mean-  for  driving  ore  feeders  of  stamp  batteries. 
9.10.07. 

(P.)  435/07.  X.  •'•  Sundin.  Automatic  safety- 
catch  and  brake  for  lift-  and  hauling  skips.     9.10.07. 

(C.)  437  117.  P.  Stanley.  Mean- and  method  of 
crushing  and  treating  ores  for  the  extraction  of 
precious  metals.     1 1.  10.07. 

(P.)  439H7.  .1.  (rau-c  ')i.  M.  Cohen  (2).  Improve- 
ment-in  the  chemical  treatment  of  slimes  and  ores. 
L6.10.07. 

(P.)  441/07.  E.  O.  Blackmore.  Improvements 
in  or  relating  to  shaking  chutes  for  conveying  ore  in 
mines.     18.10.07. 

(C.)  442  07.  Dr.  Novak  (1).  Dr.  R.  Escales  (2). 
Improved  process  for  accelerating  the  separation  of 
nitro-glycerine  from  acids.     1!).  10.117. 

(C.)  44307.  0.  Hetlesaeter.  Improvements  in 
excavators.      19.10.07. 

(C.)  444/07.  E.  Bellini  (1),  A.  Tosi  (2).  System 
of  directed  wireless  telegraphy.     19.10.07. 

(C.)  445/07.  W.  E.  Morton.  Improvements  in 
the   means   for    lubricating   t lie    pins    of    cranks   or 


similar  moving  parts  of  locomotive  or  stationary 
engines  and  the  like.     IS).  10.07. 

(P.)  441107.  A.  B.  E.  W.Richards (1), Executrix 
dative  of  .1.    \Y.    Richards    (2).     Improvements    in 

machines  for  the  manufacture  of  cupels  and  the  like. 
21.lo.o7. 

(P.)  448/07.  J.Nicholson.  Improved  centrifugal 
apparatus  for  liltration  or  separation  of  liquids  from 
solids.     23. 10.117. 

(C.)  449/07.  The  Butlin  Gear,  Ltd.  (1),  G.  L. 
Butlin  (2).  Improvements  in  power  transmission 
-earing.     24.10.07. 

(P.)  450/07.  W.C.Stephens.  Improvements  in 
rock  drills.     24.10.07. 

(C.)  451/07.  W.  O.  Pelt.  Process  for  compress- 
ing, purifying,  drying  and  cooling  air  and  other  gases, 
23.10.07. 


Changes  of  Addresses. 

Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  of 
Journcds  or  Notices.  The  Secretary  should  be  at  once 
notified  of  non-receipt  of  Journals  and  Notices. 


Allen*,  J.  A  ,  l/o  Cleveland  ;  c/o  H.  Leupold,  Esq., 

."i44,  Bart  Mitre,  Buenos  Aires,  South  America. 
Atkinson,  C.  E.,  l/o  Sinanombi ;  Globe  and  Phoenix 

Mine,  Queque,  Rhodesia. 
Black,  James,  to  Buck's  Reef  Mine,  Colleen  Bawn 

Siding,  Phodesia. 
Brickhill,  H.  G.,  l/o  Brakpan  ;  Simmer  and  Jack 

Proprietary  Mines,  Ltd.,  P.  O.  Box  192,  Gennis- 

ton. 
Brooks,  E.,  l/o  Jupiter  ;  P.  0.  Box  108,  Krugersdorp. 
Davis,  R.,  l/o  Queque;  Waterfall  Syndicate  Mill, 

Penhalonga,  Rhodesia. 
Douglass,  Boss  E.,  l/o  Crafton,   Penna.  ;  Choix, 

Sinaloa,  Mexico,  via  Nogales. 
Drake,    FRANCIS,   l/o   Sydney  ;    43,    Thieadneedle 

Street.  London,  E.C. 
Ford,  S.  H.,  l/o  Luipaardsvlei  ;  5,  Osborne  Terrace, 

Ashley  Down  Road,  Bristol,  England. 
Hyland,     L.,     l/o     Hartley  ;     Gatooma     Station, 

Rhodesia. 
Jackson,  G.  T.,  l/o  Egypt  ;  West  View,  FinningleyT 

Doncaster,  England. 
Jennings,  T.  B.,  l/o  Johannesburg  ;  P.  O.  Box  294, 

Germiston. 
KOTZE,  B.  N.,  to  P.  O.  Box  2807,  Johannesburg. 
MACK,   J.,    l/o   Hartley;    Rouge    Mine,    Gatooma, 

Rhodesia. 
MOSSOP,  T.  J.,  to  Block  B,  P.  O.  Box  98,  Langlaagte. 
Patterson,    P.    F.,  l/o  Lomagundi;   c/o  Messrs. 

Turrell  &    Patterson,  Mining  Engineers,  Penha- 

longa,  Rhodesia. 
Rhodes,  C.  E.,  l/o  El  Oro  ;  Guanajuato,  Estado  de 

Guanajuato,  .Mexico,  Apartado  25. 
Southwell,  P.,  l/o  Germiston  ;  York  Mine,  P.  0. 

Box  54,  Krugersdorp. 
THOMAS,  D.  L.,  l/o  Johannesburg;  Manager,  Lyden- 

burg  Proprietary  Mines,  Ltd.,  Lydenburg. 
VAUGHAN,  J.  E.,  l/o  Johannesburg  ;  P.  O.  Box  204, 

Boksburg. 
WADE,  P.  A.,  l/o  Germiston  ;  Gatooma,  Phodesia. 
WAYNE,  T.  H.  P.,  to  P.  0.  Box  584,  Durban. 
Wilson,  J.  K.,  l/o  Lydenburg;  Angelo  G.  M.  Co., 

Ltd.,  Fast  Rand. 
Wisdom,  G.  E.,  l/o  Johannesburg;  Riverlea  Mine, 

Queque,  Rhodesia. 
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Proceeding's 

AT 

Ordinary   General  Meeting-, 
December  21,    1907. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Chamber  of  Mines,  on  Saturday, 
December  21st,  Prof.  J.  Yates  (President),  in  the 
chair.     There  were  also  present : — 

30  Members:  Dr.  J.  Moir,  Messrs.  T.  L. 
Carter,  R.  G.  Bevington,  K.  L.  Graham,  A.  McA. 
Johnston,  A.  Richardson,  A.  Whitby,  II  A. 
White,  Prof.  J.  A.  Wilkinson,  W.  Heaver.  A.  A. 
Coaton,  A.  D.  Gilmore,  J.  Gray,  H.  D.  Griffiths, 
F.  G.  Guthrie,  C.  B.  Kingston."  E.  Lawrie,  <i.  A. 
Lawson,  W.  DA.  Lloyd.  W.  I'.  0.  Macqueen, 
J.  P.  McKeown,  J.  T.  Milligan,  T.  T.  Nichol, 
O.  D.  Ross,  C.  B.  Sand-.  M.  Torrente,  A.  D. 
Viney,  J.  Watson  and  J.  O.  Welch. 

9    Associates:      Messrs.   8.   J.   Cameron,.!.  C- 
Chilton,  J.  Cronin,  W.  .T.   X.   Dunnachie,  J.    II 
Harris,  G.  F.  Jones,  R.  W.   Long,  A.  M.  Thomas 
ami  W.  Waters. 

9  Visitors  and  Fred.  Rowland,  Secretary. 

The  minutes  of  the  previous  monthly  meeting. 
as  published  in  the  Journal,  were  confirmed. 

NEW    MEMBERS. 

Messrs.  Beaver  and  Xichol  were  elected 
scrutineers,  and  after  their  scrutiny  of  the  ballot 
papers,  the  President  announced  that  all  the 
candidates  for  membership  had  been  duly  elected, 
as  follows  : — 

Fitch,  Frank.  Black  Mountain  Mining  Co., 
Magdalina,  Sonora,  Mexico.  Cyanide  Superin- 
tendent. 

Hollowav.  George  Thomas.  .17,  Chancery  Lane. 
London,  W.C.     Metallurgist. 

Jansen,  Petrus  Johannes,  Moeara  Aman,  Ben- 
koelen,  Sumatra.     Mining  Engineer. 

NlS,  Edward  A.,  New  York  and  Honduras  Rosario 
Mining  Co.,  San  Juancito,  Honduras,  Central 
America.     General  Manager. 

Richards,  Fred.,  M.I.M.E.,  "Blaenan,"  Compton 
Road,  Canonbury,  London,  X.  Director  of 
Mining  Companies. 


The  President:  I  think  it  i<  worth  while 
drawing  attention  to  one  point  in  connection  with 
the  new  members  you  have  elected  thia  evening. 
If  you  turn  to  the  agenda  you  will  find  that 
one  resides  in  Mexico,  two  in  London,  one  in 
Sumatra,  and  one  in  Central  America  In  other 
words,  there  is  not  a  edngle  local  man  down  in  th" 
li-t.  I  am  afraid  some  of  you  are  getting  rather 
slack  in  bringing  forward  new  members.  Possibly 
y<>u  are  contenl  with  a  membership  of  1,000,  but 
1  would  prefer  to  3ee  it  2,000,  and  you  should 
always  remember  that  nomination  forn 
your  disp  »sal. 

M.l\  IN<      DEVICE    FOB    PEED] 

Mr.  Bevington  tells   me  that   he  ha-  br 
his  driving  device  tor  feeder-  here  to-night.     I 
will  ask  him  to  -how  it  to  the  meeting. 

Mr.  R.  G.  Bevington  :     You  will  remember 
that  at  the  last  meeting  1  referred  to  a  di 
device  mentioned  by  Mr.  McDermot  a-   having 
been    invented    by    Mr.     Nelson     in     Western 
Australia,    but    the    description   given    wa 

_e  that  I  could  not  quite  catch  what  tip- 
actual  device  was  or  what  it  could  possibly  be. 
He  spoke  of  it  as  being  so  very  simple,  and  accord- 
ing to  the  ideas  I  then  formed  I  had  a  driving 
device    made.       Since    the  last    mi  have 

received  a  letter  from  Messrs.  Frasei  &  I  !h 
informing  me    that   they  are   the   holders    of  the 
] latent  rights  of   the   Nelson   driv;  .    and 

they  also  sent   me  a  little  booklet  deacribh 
which   I   found   to   be   absolutely   and   entirely 
different   to   the  drive  which   I  had  mad-. 
Nelson  driving  device  is  worked   from   the  rock 
shaft  of  the  feeder  which  do 
wards   in    the  ordinary  way.     On  one 
Jit   straight   down   from   the  cent: 
is  then  cranked  up  again  and  has  a  sort  ol 
at  the  end  of  the  lever  which  with  the 

edge  of  the  circular  to  d  not 

in  the  friction  disc.  As  the  rock  shaft  works,  it 
moves  this  arm  and  keeps  on  turning  the  feeder 
table  round.  That  is  the  Nelson  device.  This 
one  which  I  now  show  you  I  claim  to  be  cpuite- 
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original.  It  has  been  in  use  continuously  for  10 
weeks.    I  will  pass  it  round,  and  youwill  seehow 

very  little  wear  there  has  been  on  it.  The  edge 
of  the  friction  disc  goes  into  the  centre  slot,  and 
•hose  I  am  having  made  now  are  made  solid,  in 
order  to  give  a  little  more  weight.  This  drive  is 
only  hinged  at  the  back  end.  It  simply  hangs 
by  its  own  weight  on  the  friction  disc  and  it  gets 
the  upward  pull  from  the  rock  shaft  lever. 
Naturally  the  slot  gets  a  grip  on  the  round  edge 
of  the  friction  disc  and  moves  it.  You  get  a 
very  delicate  movement  and  it  is  a  simple  device. 
Those  of  you  who  art-  interested  will  see  really 
what  a  light  drive  it  must  be  if  you  look  at  the 
small  amount  of  enlargement  which  has  taken 
place  in  the  roun  I  hole  at  the  small  end  of  the 
arm.  There  is  very  little  wear  in  the  slot,  show- 
ing the  lightness  of  the  drive. 

AX    IMPROVEMENT    IX    TIPPIXG    POTS 
DURING  SMELTING. 


By  W.   D'Akcy  Lloyd  (Member). 


The  following  procedure  I  have  found  so  use- 
ful that  I  make  that  fact  my  apology  for  placing 
it  before  the  Society,  thinking  that  it  might 
prove  of  advantage  to  others  as  it  has  been  to  me. 

The  operation  of  pouring  pots  when  taken  from 
the  reverberatory  furnace  as  worked,  appearing 
to  me  to  be  somewhat  cumbersome,  I  set  about 
trying  to  devise  some  means  whereby  it  might  be 


done  quicker,  with  less  handling  of  the  pots,  and 
in  a  cleaner  manner,  and  also  with  less  labour. 

By  means  of  the  device  shown  in  the  diagram 
two  white  men  and  two  natives  can  conduct  the 
pouring  operation  quickly  and  easily. 

The  device  adopted  consists  of  a  chain, 
block  and  tackle,  a  short  piece  of  chain  about 
4  ft.  G  in.  long,  and  an  eye-bolt  fixed  in  the  tongs. 
The  man  in  charge  of  the  smelt  takes  out  the  pot 
from  the  furnace,  the  grip  of  which  is  retained 
by  the  sliding  link  C  (see  diagram  below):  the  pot 
is  placed  against  the  lip  of  the  mould.  The 
other  white  man  (a  learner)  pulls  on  the  tackle, 
and  the  pot  is  tipped,  delivering  its  contents 
steadily  into  the  mould.  The  tackle  is  slackened 
oft",  the  empty  pot  placed  on  an  iron  stool  ami  the 
link  C  slid  forward,  when  the  tongs  are  ready  for 
the  removal  of  another  pot  from  the  furnace;  one 
boy  takes  the  empty  pots  from  the  stool,  the 
other  boy  operates  the  furnace  door.  The  moulds 
are  placed  on  an  iron  bench,  the  tops  being  on  a 
level  with  the  floor  of  the  pot  chamber.  This 
method  has  been  worked  at  our  last  three  smelts 
at  the  Cason  Gold  Mines,  Ltd.,  and  is  quite  a 
success. 

Shiftsmen  are  not  taken  from  their  work 
to  assist  at  pouring,  whereas  formerly  at  least 
three  were  required  :  the  operation  is  quicker 
with  consequently  less  chance  of  the  furnace 
cooling  off;  the  slag  is  also  quite  free  from 
splashes  of  gold  on  the  side  of  the  cone.  In 
the  diagram  II  represents  an  overhead  rail,  A  the 
carriage   that  carries  the  tongs,  A  and  B  run  on 
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the  rail  I!.  <  i  is  a  .■ham  on  each  3ide  of  A  and 
B,  being  equal  to  E  II.  the  chain  <i  preventing 
A  i  Mil  B  from  getting  farther  apart  than  this 
distance.  C  is  a  link  for  retaining  the  grip  of 
|ii.t  when  pouring.  I>  i-  the  position  of  the  link 
when    taking    pots    from    the  reverberatory  and 

allowing  freedom  of  action  ;   E  positii f  attach 

incut  of  tipping  chain.  F  F  shows  in  section  the 
tongs  and  position  of  tipping-chain  before  and 
after  the  pot  has  been  tipped.  When  about  to 
remove  pots  from  the  reverberatory  the  tongs  are 
pushed  forward,  B  also  runs  forward,  butting 
against  and  pushing  A  before  it,  whilst  on  the 
return  B  drags  A  by  means  of  the  chain  <i.  It 
will  thus  be  seen  that  A  i-  always  in  the  correel 
position  for  a  straight  pull  on  the  tongs  when 
they  are  being  tipped.  When  all  pots  arc  poured 
the  chain  K  can  be  unhooked  at  E,  and  block  and 
tackle  can  be  pulled  up  out  of  the  way  when  the 
fresh  pots  are  being  put  in. 

The  President :  1  move  a  vote  of  thanks  to 
Mr.  Lloyd  for  his  interesting  little  note. 

I  wish  also  to  say  that  we  have  received  an 
invitation  from  the  management  of  Smith  African 
Mines  Journal  to  visit  che  rock  drill  trials.  I 
would  certainly  advise  you  to  take  advantage  of 
this  invitation.  I  think  everyone  must  now 
realise  that  manufacturers  are  making  strenuous 
efforts  to  give  the  mining  industry  a  drill  which 
will  solve  our  labour  problem,  and  they  arc 
certainly  making  headway  in  that  direction.  The 
present  trials  are  probably  on  a  larger  scale  than 
any    that  have  hitherto  mpted,  but  one 

must,  of  course,  admit  that  they  are  not  going  to 
be  conclusive,  for,  unfortunately,  they  cannot  well 
take  into  consideration  the  question  of  main- 
tenance, nor  allow  for  the  fall  in  efficiency  which 
must  necessarily  follow  as  wear  and  tear  takes 
place.  These  points  are  left  out  of  account,  but 
the  trials  are  giving  us  much  valuable  information, 
and  it  is  a  unique  opportunity  for  seeing  how 
these  one-man  drills  behave  not  only  on  the 
surface  but  underground — the  latter  being 
course,  the  more  important. 

NOTES    OX    TIN    MIXING    IX    CAPE 
COLONY. 


By  Harry  D.  Griffiths,  A.R.S.M.,  Wh.Sc. 

(Member). 


During  the  past  few  years  the  failure  to  locate 
new  and  extensive  goldfields  in  South  Africa  has 
diverted  the  energy  of  the  prospector  and  mining 
investor  into  new  channels.  The  occurrence  of 
cassiterite  in  the  Bushveld  and  of  copper  in  the 
Zoutpansberg,  coupled  with  a  substantial  rise  in 
the  price  of  these  metals,  proved  a  considerable 


ti and  indicated  a  nev»  outlet  foractivity. 

Although  the  initial  result  a  obi  iim  d  in  the  I 
veld  did   not    prove  entirely  they 

I    the  ell.     ' 

tion  of  the  mini  er  to  the  possibiliti 

the  red  granite  in  that  pan  ol  ti,.-  country. 

i ation  was  minutely  and  extensive!)  searched, 

and  this  led  to  further  mineral  disco  me  of 

which  have  reached  the  producing 
the  point  of  pi'  >me  impoi  I  ince,  I  hereby 

confirming  the  views  expressed  bj  a  \<- 
commercial  value  of  thai  formation. 

The  interest  evoked  in  the  location  of  tin  is 
unabated,  and  a  few  notes  upon  the  worki 
one  ol   the  most  extensive  individual  alluvial  and 

propositions    in    South   Africa    m 

general  inten  st  and   value  to 
the  members  of  I  bis  Society. 

The    Cuils    River  tin  mine    is 
distance  of  some  17:,  miles  south-east  ol  <  lapetown, 
on  the  eastern  rising  edge  of  the  Cape  Flal  . 
in  the  angle  formed  by  the  main  railway  line 
the   Stellenbosch   branch      The  ground    at 

gently  from  the  west,  and  then  mi 
on  reaching  the  western  boundary  of  the  pro 
A  range  of  hills  runs  roughly  in  a  north  and  - 
direction,   the  highest   point  of  which  attain-  a 
height    of   some  800  ft.  above   Bea  level. 
main  depression  or  creek  runs  to  the  w<  -t  at  right 
angles  to  the  hills,  and  it   is  in  this  that  the 
cassiterite  was  originally  formed.     The  view  look- 
ing from  the  property  is  one 
nothing  intervenes   to   hide  the  ( 
from  Simonstown  to  the  Lion's  II. 

The  property  in  more  peaceful  times  was 
typically  agricultural,  thousands  of  vines  and 
fruit    trees   having  their    roots,    so    to    - ;■■  ik,    in 

•rite.      But  the  miner  has  now  supers 
the  farmer  and  has  begun  to  unfeelingly  d 
those  products  of  the  soil,  upon  which  so  much 
patience    and    care  have   been   lavished,    and    to 
replace  pastoral  serenity,  by  hustling  and  muddy 
activity. 

His  -      e  time  before  the  war,  as  report 

.  some  old  and  experienced  pros] tor  m 

the  soft  decomposed  granite  for  Hue  grained  - 

.  and  the  oxide  of  iron  scum  in  the  pools 
for  indications  of  petroleum,  and  he  induced  some 
people  to  start  prospecting  for  coal  and  petroleum, 
search  wi  ssful, 

but   the  farmer  pointed  out  some   black   I 
granular  substance  occuring  in  the  creek,  and  this 
on    analysis    proved    to    be 

very  induced  a  renewal  of  activity  ;  trenches 

cut   on   the  banks  of  the  creeks  and 

shallow    pits    were    sunk.       Then,    on    the    high 

ground  quartz  outcrops  showing  cassiterite  were 

d.     Two  syndicates  appear  to   have   been 

then    formed,    one    to   work    the    portion    called 
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the     property,     and 


"  Annex  Langverwacht  "  for  alluvial  tin.  and  the 
other  to  exploit  the  quartz  reefs  which  run  from 
Langverwacht  into  Basendal. 

The  low  price  of  tin  about  this  period,  and  the 

subsequent  disturbance  of  business  during  the 
war,  had  the  effect  of  making  the  work  spasmodic 
and  unsustained.  Pessimistic  views  as  to  the 
prospects  began  to  rind  expression  when  the 
syndicate's  funds  ran  short,  and  an  attempt  at 
reconstruction    appears    to  have  failed  for  some 

3on  or  another.  In  the  middle  of  1905 
the  writer,  accompanied 
director  of  the  present 
lengthy  examination  of 
concluded  that  it  had  good  prospects  as  regards 
alluvial  as  well  as  lodes,  and  that  it  was  worth 
being  seriously  tested.  A  ten  months'  test  was 
undertaken,  and  gave  such  satisfactory  results 
that  it  led  to  the  formation  of  the  present 
company.  The  property  of  the  Kuils  River  Tin 
Mines, Ltd., consists  of  the  farms*  Hasendal,  Rosen- 
dal  and  Annex  Langverwacht  in  one  continuous 
block,  and  Eikeboom  and  Saxenburg,  separated 
from  the  former  by  small  portions  of  intervening 
land,  and  totalling  some  8,918  acres.  The 
north  end  of  the  hill  rises  somewhat 
sharply  from  the  southern  portion  of  Hasendal, 
and  cuts  across  Langverwacht  into  Saxenburg, 
throwing  oft"  a  branch  to  the  west,  near  the 
southern  boundary  of  Rosendal.  The  principal 
denudation  of  the  hills  is  therefore  to  the  north- 
east and  west,  and  it  is  in  those  directions  that 
the  tin  bearing  wash  or  deposit  occurs. 

The  property  is  fairly  well  watered,  the  portion 
Hasendal  being  traversed  by  the  Bottlary  Spruit, 
which  may  be  reckoned  to  flow  at  an  average 
rate  of  about  20,000  gallons  per  hour.  On 
Langverwacht  several  springs  feed  the  creek 
at   the   rate   of   about   40,000   gallons    per    24 


hours.  As  no  work  is  done  at  night,  the  water 
making  during  that  time  is  carefully  conserved  in 
a  series  of  small  dams,  the  largest  one  having  a 
capacity  of  1,500,000  gallons.  The  slopes  of  the 
hills  are  covered  by  surface  drift,  underneath 
which  the  tin  bearing  wash  is  obtained ;  the- 
higher  portions  are  somewhat  bare  with  numerous 
outcrops  of  rock. 

Geological '. — The  hills  are  composed  of  grey 
granite,  similar  to  that  encountered  in  the  Peninsula. 
It  is  coarsely  porphyrinic  in  structure  with  a  large 
quantity  of  biotite,  and  it  forms  part  of  an. 
important  mass  some  14  miles  long  and  6  miles 
wide,  intrusive  in  the  Malmesbury  schists.  Its 
direction  is  a  little  west  of  north,  and  makes  an. 
acute  angle  with  the  strike  of  the  schists.  The 
western  junction  of  the  two  formations  cannot  be 
far  distant  from  the  western  boundary  of  the 
Langverwacht. 

Lodes. — Near  the  top  of  the  hill  there  are 
several  strong  outcrops  of  quartz,  following  a 
north-south  direction,  and  occurring  on  five  fairly 
distinct  lines,  with  a  width  between  extremes  of 
some  1,500  ft.  Some  of  the  outcrops  have  been, 
opened  out  by  means  of  trenches  and  shallow 
shafts,  and  show  the  characteristics  of  true  lodes. 
The  dip  is  to  the  east,  and  flat,  seldom  exceeding 
35°,  and  each  quartz  occurrence  appears  to  be 
accompanied  by  well  defined  bands  of  highly 
micaceous  greisen,  mostly  in  the  hanging  wall. 
The  walls  are  of  decomposed  granite,  occasionally 
showing  tourmaline,  and  display  a  tendency 
towards  a  gneissic  structure.  The  thickness  of 
the  quartz  is  variable,  in  places  pinching  to  a 
mere  stringer  to  open  out  again  within  a  short 
distance  to  a  width  of  3  or  4  ft.  The  bands  of 
greisen  appear  more  regular  and  constant,  becom- 
ing thickest  where  the  quartz  is  thinnest 
(Figs.  I.  and  II.).    The  width  between  the  footwalL 
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of  the  quartz  and  hanging  wall  of  the  grei 
fairly  regular,  and  in  places  attains  *  ft.  Both 
quartz  and  greisen  carry  cassiterite,  the  formei 
in  large  irregularly  disseminated  masses  ol  a 
brown  or  black  colour,  or  in  stringers  following 
fOotwall  and  joints,  the  latter  being  in  fine  particles 
evenly  disseminated,  of  a  brownish  colour  showing 
onl\  on  panning.  Wolfram  also  occurs  in  places 
where  the  quart/,  is  poor  in  cassiterite,  the  two 
appearing  to  interchange  with  one  another  ; 
do  wolfram  has  so  far  been  detected  in  the 
greisen. 

Tbe  granite  intervening  between  the  lodes  has 
not  been  explored  ;  but  generally  its  highstateol 
decomposition  would  suggesl  the  idea  that  it  has 
been  subjected  to  decomposing  ag  uch  as 

ascending  vapours  or  solutions,  and  that  it  may 
form  part  and  parcel  of  a  wide  mineralised  zone. 
It  is  likely  therefore  that  in  places  it  may  show 
masses  impregnated  with  cassiterite  similarly  to 
the  occurrences  in  the  Potgietersrust  district. 
The  existence  of  large  masses  of  tourmaline 
included  in  the  decomposed  granite  supports  this 
view.  The  fiat  dip  of  the  lodes  is  probably  only  local 
and  due  to  a  subsidence  to  the  west  of  their  top 
portion.  If  the  same  dip  had  continued  in  depth 
some  of  the  lodes  would  have  been  found  out 
cropping  on  the  sharper  eastern  slopes  of  the 
bill. 

The  outcrops  can  be  traced  through  the 
property  for  a  distance  of  about  a  mile.  There 
are  evidences  of  the  presence  of  one  or  two  more 
quartz  lodes  further  to  the  west  in  closer  proximity 
to  the  probable  junction  of  the  granite  and 
schists,  and  they  would  appear  to  have  greisen 
bands  in  the  footwall  instead  of  the  hanging  wall. 
The  lodes  seem  worth  being  opened  out  and  in 
places  are  so  rich  that  with  preliminary  spalling 
high  grade  ore  could  be  sent  to  the  reduction 
works.  The  configuration  of  the  hills  lends  itself 
to  opening  them  at  the  outset  by  means  of  adits. 
which  would  give  some  200  ft.  of  backs. 

Alluvial. — The  northern  and  western  slopes  of 
the  hills  are  covered  with  sand  and  detritus 
attaining  in  places  to  a  thickness  of  -10  ft.  This 
is  underlain  by  a  wash  or  deposit  consisting  at 
its  lowest  portion  of  a  loose  breccia  of  quartz 
lumps  held  together  by  small  grains  of  the  same 
material  and  a  little  clayey  matter.  The  wash 
carries  cassiterite  mostly  in  well  rounded  grains. 
The  thickness  of  the  breccia  varies  greatly,  attain- 
ing some  8  ft.  but  with  an  average  of  4  ft.  The 
variations  in  thickness  are  due  to  the  irregularity 
of  the  footwall,  which  is,  as  a  rule,  well  defined, 
and  consists  of  highly  decomposed  granite  or  pot 
clay  of  uneven  and  undulating  surface.  The 
upper  portion  of  the  wash  consists  of  a  mixture 
■of  clay  and  small  grains  of  quartz,  rarely  attain- 
ing }  in.  in  diameter.     This  is  streaked  by  bands 


oid  in  plaCM  attains 

1 2   ft.    iii   thickness,     I  tin  in    payable 

quantities,  hut  to  a  le     ext<  nt  than  the  bn 

Tlii-  top  port  '  lie:    1 1 ' »m   the 

overlying    sand    oi    detrital 

-•'■tion  in  the  present  face  would  I 

Blacl  a  little  tin   , 

Red  ..         in  it  \,ZZn 

Yellow  clayey  -oil  7  tt.  or  detrital 

Top  v  tyable  tin 

Breci  ;  i  "T  tin  wash   I  li.  rich  in  tin. 

The  rock  fragments  in  the  bre<  cclu- 

sively  composed  of  white  or  dark  quartz,  from 
angular  to  rounded  in  outline.      In  pin-.-  th< 
of  large  Bize.     <  Iccasionally  a  few  highly  rounded 
boulders   of   greisen    are   en<  but  they 

are  rare.     In  tie-  interstitial  gravel  a  1  i  1. 1 1  - 
with  fine  flakes  of  mica  is  found,  the  gravel  itself 
_    all    quartz.      The   top   lines   of   the    two 
wade--  are  extremely  regular   for   long  disl 
aetimes  occurs  that  the  wash  seems  t- 
cut  off  by  granite  projections   which  at  one 
time  must  have  3tood   as  pinnacle-,  around  which 
the  wash  is  again  formed. 

Tin    Ga&siU  rite.     All  the  <  lined 

in  the  wash  may  be  considered  a-  little 

of  it  will  pass  through  a  sieve  ol  36  mesh  b 
linear  inch.     The  largest   piece   obtab 
weighs    ."..',    oz.     The   following    represents    the 
average  grading  of  the  cassiterite  recovered 
the  wash  :  — 
1!<  maining  on  6  mesh 
Through  6  mesh  on  8  mesh 

„        8       „       10     „ 

„      10       „       12     .. 

„      12       .,       20     .. 

..      20       „       36     „ 

10000 

This  does  not  take  into  account  the  fi:. 
which  is  found  in  the  top  portion  of  the  over- 
burden, and  which  ;  r  "l 
that  which  remains  in  the  very  fine  slim^-.  For 
the  purpose  of  shipment  three  grade-  are  made 
up  as  follows  : — 

Remaining  on  1<>  mesh  •■•     No.  1  tin. 

Through  10  mesh  on  2i»  mesh...      No.  2  tin. 
20        ..       oil     No.  3  tin, 

A  typical  smelter's  return  for  th(  -  >:-— 

No.  1  tin  ...      75       per  cent,  of  metallic  tin. 

No.  2  tin         ...     7525 
Xo.  3  tin  ...      63  » 

Impurities. — The  impurities  accompanying  the 
■rite  in  the  wash  are  occasional,  viz.,  small 
quantities  of  wolfram,  titaniferous  iron  and 
limonite.  The  wolfram  occurs  as  the  wa-h 
approaches  the  line  of  strike  of  the  lodes,  the 
titaniferous  iron  occurs  in  a  finely  divided  state 


12*82 
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1941 
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12-88 
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v  in  the  top  overburden,  and  the  limonite 
oecur>  where  the  wash  is  only  covered  by  a  small 
thickness  oi  surface  soil.  The  limonite  and  the 
ihnenite  may  therefore  he  considered  as  extra- 
neous impurities  ..f  more  recent  origin.  Neither 
of  these  can  be  entirely  separated  from  the 
rite  in  the  dressing  of  the  fine  stuff.  A 
recent  analysis  of  the  ore  shipped  gave  the  follow- 
ing results  :— 


No.  1  Tin.  No.  2  Tin.  No.  3  Tin 


rite 
Silica 
Iron    oxides   and 

alumina 
Titanium  oxide 


Per  cent. 

2-65 

1-25 
012 


Per  cent. 

96-23 
2  48 

1-16 

009 


Per  cent. 

80-47 
5-43 

8-62 
5-30 


-     ae  of  the  tines  which  all  passed  through   36 

mesh,  •  »1  'Mined  from  portions  of  the  wash  where  it 

is   immediately  overlain  by  several  feet  of  black 

sandy  overburden  gave  the  following  analysis  : — 

Cassiterite  ...     1646  per  cent. 

-  lica        ...  ...     15-34        „ 

Iron  oxide  and  alumina    34-13         ,, 
Titanium  oxide        ...      3400         ,, 
The  presence  of  the  silica  in  the  ore  is  not  due 
to  inefficient  dressing  but  is  accounted  for  by  the 
fact  that   a   small  proportion  af  "  specimen  tin  " 
(quartz  with  adhering  cassiterite)  is  included. 

Origin  of  the  Cassiterite. — In  his  original 
report,  the  writer  expressed  the  view  that  most  of 
the  tin  in  the  wash  was  derived  from  the  breaking 
up  of  the  quartz  and  greisen  lodes.  This  has 
not  been  unanimously  accepted  by  some  engineers 
who  have  visited  the  property,  and  who  have 
attributed  its  origin  to  the  disintegration  of  the 
granite  mass  itself,  which  they  assume  must  have 
been  impregnated  with  tin,  the  main  argument 
_  that  the  lodes,  taken  generally,  appear  too 
:• i  have   been   able  to  produce  such  a  rich 

F/CHT 


wash.  As  far  as  is  known  by  the  little  work  which 
has  been  done,  do  impregnated  granite  has  yet 
been  found.  The  quartz  boulders  in  the  wash  are 
identical  with  that  obtained  in  the  lodes  and  the 
numerous  pieces  of  "  specimen  tin  "  found,  invari- 
ably show  no  other  rock  than  quartz.  The 
argument  from  the  low  grade  nature  of  the  1". Ir- 
is not  forcible,  as  one  must  remember  that  when 
the  denudation  which  produced  the  wash  took 
place,  the  outcrops  must  have  stood  at  a  greater 
altitude,  and  the  denudation  washed  away  the 
decomposed  felspars  and  mica  leaving  the  quartz 
from  the  lodes  to  form  the  wash.  The  thickness 
of  the  wash  does  not  represent  the  whole  result 
of  the  denudation,  but  its  highly  concentrated 
product.  So  that  even  with  lodes  which  on  the 
whole  would  be  low  grade,  a  rich  wash  could  be 
produced. 

There  is  no  evidence  left  to  show  that  the 
granite  of  Kuils  River  was  at  one  time  overlain  by 
the  "Table''  sandstones.  During  three  years'  work 
only  one  piece  of  sandstone  of  some  1  lb.  in 
weight  was  found.  On  examination,  it  is  quite 
unlike  the  Cape  sandstone,  being  very  fine- 
grained with  many  indurated  coloured  and 
parallel  streaks,  and  probably  belonging  to  the 
Malmesbury  series. 

The  denudation  and  consequent  formation  of 
the  tin  wash  must  have  taken  place  after  the  sea 
had  receded  from  the  portion  of  the  Cape  Flats 
now  uniting  the  Peninsula  to  the  mainland.  The 
wash  is  totally  unlike  one  which  would  have  been 
formed  on  a  shore  line,  and  no  marine  fossils 
have  ever  been  found  either  in  the  wash  or  in  the 
overburden.  The  granite  forming  the  base  of  the 
wash  is  highly  decomposed,  but  shows  distinctly 
that  it  was  eroded  whilst  it  was  still  in  a  com- 
paratively fresh  condition,  and  that  the  decompo- 
sition of  its  felspar  into  kaolin  took  place  after 
the  wash  had  been  formed.  Its  outlines  are  all 
highly  rounded,  smooth,  and  undulating,  showing 
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it  to  have  been  subjected   to  considerable  and 
violent  attrition. 

Working.  At  the  origin,  when  work  was  com 
menced  in  the  bed  of  the  creek,  the  lower  rich 
portion  of  the  wash  on!)  was  found  with  a  vers 
small  thickness  of  surface  sand.  As  the  work  pro 
ceeded  in  the  banks,  the  thickness  of  the  overburden 
increased  until  now,  at  some  points  it  is  30  ft.thick. 
The  dip  ot  the  wash  is  very  regular  whereas  that 
of  the  surface  varies  considerably.  At  some 
points  the  wash  is  actually  exposed  a1  the  surface. 
In  tht.'  present  main  working  face  the  overburden 
i-  stripped  in  benches  8  to  in  ft.  in  height,  and 
in  advance  of  each  other  of  from  S  to  1<>  ft.,  as 
shown  in  Fig.  III.,  the  benches  are  undercut 
from  3  to  I  ft.  with  verticalcuts  20  tt.  apart,  and 
are  brought  down  by  means  of  long  iron  liars  being 
jumped  in  from  the  next  bench,  at  a  distant 
1  ft.  from  the  edge.  The  overburden  is  then 
trucked  and  dumped  over  the  worked  out  portions 
of  the  wash,  a  clear  space  being  left  in  front  of 
the  wash  for  the  ore  tram  line. 

The  wash  itself  is  brought  down  on  the  same 
principle,  only  one  bench  being  necessary.  The 
undercut  and  side  cuts  are  not,  however,  quite  so 
As  the  stuff  conns  down  easily  when 
damp,  each  excavating  boy  is  capable  of  bringing 
down  from  4  to  b'  cub.  yd.  per  day.  The  ore  is 
loaded  into  16  cub.  ft.  trucks  by  two  boys  to 
each  truck,  and  run  down  an  average  of  200  yd. 
to  the  boxes  and  dump  d.  The  work  done 
native  under  these  conditions  is  as  follows  : — 

Excavating,  12*66  loads  of  16  cub.  ft.  per  boy 
per  i lay. 

billing  and  tramming.  15*10  loads  of  16  cub. 
ft.  per  boy  per  day. 

The  corresponding  figures  for  the  removal  of 
the  overburden  are  not  available,  as  the  work  is 
being  done  on  contract,  but  it  can  be  reckoned 
that  150  boys  bring  down  and  remove  some  480 
cub.  yd.  i  measured  in  situ)  per  day,  or  at  the 
rate  of  3*2  yd.  per  boy. 

The  removal  of  the  overburden  is  a  costly  item, 
which  would  have  been  considerably  reduced  had 
hydraulicing  methods  been  feasible.  The 
bringing  of  the  necessary  water  would  involve  a 
considerable  capital  expenditure,  and  high  cost 
'  t  pumping,  as  the  nearest  available  supply 
would  be  5  miles  distant,  and  the  water  would 
require  to  be  pumped  up  700  ft.  But  the  main 
and  deciding  consideration  is  that  the  resultant 
tailings  could  not  be  disposed  of  without  seriously 
encroaching  upon  adjoining  properties,  and  silting 
up  the  Kuils  River. 

7 -a   Washing. — Until  recently  the  method  of 

ering  the  tin  was  by  box  sluicing. 

ttralian  Sluices.     These  were  erected  at  the 

inception  of  washing  operations,  and  have  been 

in  use  constantly.     They  consist  of  two  puddling 


A  and    B  |  Fig.  IV.  .     .       I  ! 


1  It..   IV.     AUSTRA1  I  \N  M.I  I(  I  -    TO  SCALE 
•  Indicates  position  of  men. 

larger  one  A  is  2  ft.  9  in.  wide  at  its  topmost 
end.  and  widens  to  4  ft.  6  in.  The  small  one  is 
2  ft.  '1  in.  widening  to  3  ft.  6  in.  They  slope  at 
the  rate  of   1A  in.  to  the  ft.     Four  feet  from  the 
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lower  end  an  incline  screen  of  §  in.  vertical  bars 
placed  1  in.  apart  extends  across  the  box,  and 
prevents  stones  and  lumps  finding  their  way  to 
the  sluicing  boxes.  Four  launders,  9  in.  x  9  in. 
at  an  inclination  of  1 J  in.  to  1  ft.  with  3  gates 
to  each  lead  from  A  to  4  sluices  E.E.  From  B 
3  launders  lead  to  a  similar  number  of  sluices. 
The  sluice  boxes  are  13  ft.  6  in.  long,  2  ft.  3  in. 
wide  for  a  length  of  11  ft.,  then  narrowing  to 
10  in.  for  the  last  2  ft.  6  in.  At  the  top  of  the 
sluices  are  fixed  wire  gratings  H,  composed  of 
stout  galvanised  iron  wire  set  vertically  H  in. 
apart  and  bound  together  by  finer  wire  every  .'U 
in.  The  sluice  boxes  are  continued  by  a  launder 
15  in.  wide,  18  in.  deep  (F)  leading  into  a  cross 
launder  12  in.  wide  x  14  in.  deep,  provided  with 
holes  and  plugs  for  allowing  the  pulp  to  fall 


down  the  setting  pits  G,  which  are  1 1  ft.  long 
and  alternately  18  in.  and  13  in.  wide.  There 
are  two  of  these  pits  to  each  sluice  box,  and  they 
are  provided  with  gates  permitting  the  gradual 
concentration  of  the  heavy  sands  which  have 
escaped  the  sluice  box. 

Method  of  Working. — The  stuff  being  dumped 
at  the  upper  end  of  the  puddling  boxes  is  met  by 
a  strong  current  of  water.  Four  natives  with 
shovels  push  the  stuff  down,  at  the  same  time 
breaking  the  clay  lumps  as  much  as  possible. 
Stones  and  lumps  which  have  not  broken  up  are 
then  taken  out  by  means  of  a  grid  shovel,  loaded 
into  barrows  and  taken  to  dump.  These  lumps 
before  being  rejected  are  examined  for  any 
adhering  cassiterite  picked  up  from  the  bottom 
of  the  box    by    rolling    clay,     and    the    quartz 
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cassitente 
rough  con 
lace  in  the 
moans     oi 


boulders    showing 

arc    put    aside.       A 

centration  takes  j 
launders  C  by 
regulating  gates  over  which 
the  stuff  flows  before  it  reach  - 
t!i"  sluice  boxes.  I  [ere  again 
the  lumps  retained  by  the  finer 
screen  are  taken  out  to  dump. 
Three  Boxes  are  allowed  I" 
receive  the  full  How  given  by 
the  launders,  ami  the  stuff  is 
being  constantly  moved  up 
against  the  stream,  first,  by 
three  boys,  and  then  by  one 
l".\ .  One  box  is  in  the  mean 
time  running  with  clear  water 
supplied  from  launder  .1,  and 
the  cassiterite  being  cleaned 
thoroughly  at  its  head.  What 
escapes  the  constant  raking 
up  in  the  boxes  and  the 
following  launders  settles  in 
the  pits  ( ;.  which  are  attended 
1)\  one  boy,  who  also  gently 
rakes  up  in  each  pit  alternately. 
The  middlings  from  these  pit- 
are  sent  back  to  the  sluice 
boxes  to  be  reworked  again 
in  conjunction  with  the  other 
Stuff,  and  the  headings  or  fine 
sands  are  taken  out  for  further 
treatment  on  the  Wilfiey  tables. 
On  the  diagram  the  position  of 
the  boys  employed  has  been 
indicated.  The  number  of 
hands  required  to  work  the  6 
sluice  boxes  described  is  26. 
The  average  amount  of  water 
used,  including  clean  water  for 
cleaning  up,  is  77G  gallons  per 
load  of  16  cub.  ft.,  and  the 
maximum  capacity  of  the 
sluices  i»  13-4  loads  per 
hour. 

vish  Sluices. — These  are 
shown  on  Fig.  V.  They  consist 
of  l*  puddling  boxes  2  ft.  10  in. 
wide  for  15  ft.,  narrowing  to 
2  ft.  {'■>  in.  wide  for  the  remain- 
I  N  ft,  and  sloping  1  in. 
per  ft.  These  are  followed  by 
iron  gratings  3  ft.  x  5  ft.,  set 
horizontally  with  f  in.  round 
fr<  >ni  which  the  lumps  are 
taken  oft'  to  dump.  The  two 
puddling  boxes  lead  by  means 
of  a  transverse  launder  with 
distributing   holes   to    8  sluice 
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boxes  17.1  in.  wide  x  17 J,  in.  deep,  11  ft.  9  in.  long, 
sloping  \  in.  to  the  ft.  ~  These  are  followed  by  a 
launder  and  2  horizontal  gratings,  2  ft. 
6  in.  x  4  ft.  3  in.,  having  \  in.  round  holes 
leading  into  8  more  boxes  18  in.  wide,  17  in. 
deep,  8  ft.  9  in.  long  with  a  similar  slope.  A 
cross  launder  at  the  end  of  these  is  followed  by  a 
grating  3  ft.  x  5  ft.  wide,  \  in.  round  holes, 
through  which  the  stuff  passesinto  a  pointed  box 
which  eliminates  all  the  very  fine  sand  or  slimes. 
The  coarser  sands  drawn  from  the  lower  portion 
go  to  8  settling  pit;  131-  in.  wide,  12  in.  deep, 
18  ft.  long. 

The  cleaning  up  arrangement  shown  on  right 
hand  side  oi  Fig.  V,  consists  of  4  boxes,  13.',  in. 
wide,  11  in.  deep,  11  ft.  9  in.  long,  followed  by 
'2  pairs  of  inclined  boxes  and  gratings,  and  4 
more  boxes  13.1  in.  wide  x  11  in.  x  9  ft.  These 
again  lead  into  another  inclined  box,  grating  and 
4  settling  pits  13  in.  x  1 1  in.  x  12  ft.  G  in. 

In  order  to  save  a  lengthy  description  the 
modus  operandi  has  been  carefully  indicated  on 
the  plan.  It  will  be  noticed  that  in  the  system 
the  stuff  is  more  minutely  manipulated  than  in 
the  Australian  sluices,  and  that  nearly  all  the 
sands  have  to  be  shovelled  out.     In  the  case  of 


the  Australian  sluices,  provided  that  adequate 
fall  is  obtainable  at  the  end  of  the  settling  pits, 
no  sands  would  have  to  be  lifted  out  and  trucked, 
and  from  4  to  5  boys  less  would  be  employed. 

The  cleaning  up  arrangement  in  the  Cornish 
installation  is  the  more  effective  and  leaves  little 
chance  of  losses  through  carelessness  or  negligence 
on  the  part  of  those  employed.  The  principal 
figures  in  connection  with  the  two  installations 
are  given  in  the  following  table  : — 

Aust  ralian 
Sluices. 

...   107' x  30 


<  lornish 

Sluices. 


17' 

U"  per  ft. 
1 I" 
26 

13  4 
776  gals. 


34 -si 


126'x31' 

16' 

1"  per  ft. 

IV'     „ 
27 


Space  required 

Total  fall  required 

Slope  in  puddling  boxes  ... 

Slope  in  sluicing  boxes    ... 

Men  required 

( Japacity  loads  (16  cub.  ft.) 

per  hour 
Water  required  per  load  gal. 
%  of  fine  tin  recovered  from 

sandstreatedbyWilfley 

tables 

The  two  methods,  therefore,  differ  in  their 
capacity,  quantity  of  water  required  and  efficiency. 
The  percentage  of  the  fine  tin  which   has  to  be 
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recovered     from     the     sands     by    the    Wilfley 
concentrators  shows   that    the   Cornish    method, 

om  iii'_r,  bo  doubt,  to  smaller  inclination,  and  ■ 
rash  of  water,  is  the  better  saver  of  fine  tin. 
The  concentrates  from  the  Australian  sluices 
contains  less  "Nos.  2  and  3"  tin  than  those  from 
the  Cornish  sluices,  and  on  cleaning  lip  lose 
32*02     of  their  gross  weight  as  against  26*62    . 

Similarly,  the  tin  recovered  by  the  Wilfley 
tables  from  the  sands  of  the  Australian  sluices  con- 
tains more  coarse  tin  than  those  from  the  <  tarnish 
sluices.  Although  the  manipulation  of  the  stuff 
eater  in  the  latter  method,  the  greater 
efficiency  and  the  greater  proportion  of  tin 
recovered  direct,  give  it  a  decided  advantage. 
In  a  place  where  water  would  lie  an  important 
consideration,  the  Cornish  method  would  commend 
itself. 

Before  Wilfley  concentrators  were  in  use,  the 
sands  were  cleaned  up  in  inclined  boxes,  but  the 
process  was  tedious  and  lengthy,  and  a  compara- 
tively poor  concentrate  was  obtained. 

Losses  hi  Sluicing. — Owing,  no  doubt,  to  the 
coarse  nature  of  the  cassiterite  grain-  in  the  ore, 
the  losses  in  the  sands  are  practically  nil,  and  the 
tailing  dumps  would  not  even  repay  the  most 
saving  of  Chinamen.  Losses,  bowever,  occur  in 
the  lumps  of  ore  which  have  not  been  broken  up 
thoroughly  and  ore  taken  out  at  the  different 
screens.  Lumps  of  stiff  clay  which  themselves 
carry  no  tin,  are  apt,  on  rolling  over  in  the  lioxes, 
to  pick  up  loose  grains  of  cassiterite  on  their 
surface,  and  although  such  occurrences  are 
watched,  it  is  obviously  impossible  to  avoid  a 
certain  loss.  The  lumps  are  dumped  separately 
and  in  such  a  way  as  to  be  easily  secured  for 
further  treatment.  The  lumps  of  ore,  though 
soft,  are  tough,  and  do  not  disintegrate  readily. 
After  immersion  in  water  for  48  hours  they  can, 
however,  be  broken  up  tine.  Exposed  to  the 
sphere,  they  weather  only  after  a  few  months, 
provided  they  have  been  laid  out  thin.  These 
lumps  come  mostly  from  the  top  portion  of  the 
wash  which  carries  only  tine  cassiterite,  and  they 
contain  a  small  amount  of  clayey  matter,  and 
form  at  the  most  5%  of  the  quantity  of  ground 
wash.  The  lumps  of  pure  clay  and  quartz 
fragments  form  another  10%.  The  value  of  the 
ore  lumps  naturally  varies  greatly,  but  they 
would  generally  pay  for  rewashing,  provided  a 
cheap  and  efficient  method  of  doing  so  were 
devised.  This  question  is  now  under  considera- 
tion. Had  water  been  more  plentiful  on  the 
property,  a  jet  of  water  under  pressure  would 
have  answered  the  purpose,  as  has  been  shown  by 
trial.  It  is  estimated  that  one-third  of  the  lumps 
sent  to  dump  would  yield  from  2  to  3  lb.  of  tin 
per  ton,  or  a  value  at  present  of  from  2s.  to 
5s. 


The  sluicing   me;; 
!"•  considered  le    to  the 

nature  of  tip'  w  i  h  i  reati  I.  -in   their 

I  ion. 

The    Rotai y    Pew    .!/•  t/to  ntlv, 

of  a   rotarj    pan,  similar  to 

thai     used    in    diamond    wfl    ting,   h  I      I n 

Tic  experimental  pan  is   >s  ft.  in  diameter  and 
'.•  in.   deep.     It  is  titled  with  the  usual  channel 
iron   arms,  eight  in  number,  i 
knife-edge    teeth    set    from     Ij    in.    to    i      in. 
apart.     The   ore    is  screened   thro  gh    >    i 

i    2   tt    'I  in.   diameter,    1"  ft.  long  overall 
and  composed  of   !  in. 
1   in.  to   J   in.    square.      The  inclination 
per    ft.      The    -haft    is    hollow    and    fixed,    and    is 

perforated  \\ ith  J  in.  ho!.  gh  which  • 

is  sprayed  inside  the  screen.  Tic  s< 
by  two  main   casl    iron   spiders  with  three 
ami  one  intermediate  with  four  arm-,  runnii 
the  hollow  shaft.     Tin-  thrust  is  taken  up  a_ 

itantial  cast  iron  disc  at  the  lower  end.     A 
series  of  experiments  ha\  IV  thy 

writer,  and  it  was  found  that  the  involute-setting 
of  the  teeth   as   in  diamond   washing 
best.     The  teeth  are  set  \  in.  from  the  bottom  of 
the    pan,    and   the   inclination   of  the    kni\ 
tic  radial  arm-  requires   to  be   slightly  less  than 
in  diamond  washing.  of  rotation 

were  tried,  10  rev.  per  min.,  or  a  peripheral 
of  245  ft.,  was  obtained.     A  greater  -peed  could 
not  be  attempted,  a-  the  pan  sides  were  not  deep 
enough  to  keep  in  the  swash.     At  this  -peed  the 
solid   matter  near   the   circumference    was   .'!     in. 
deep,    whereas    the  outlet    was  :;    in.    above  the 
bottom.     The  cassiterite  is  concentrated  within  a 
ring  4  in.  wide  round  the  outer  edge.      The  inner 
sections  of  the  pan  on  repeated  testing 
no   cassiterite.     The   low    setting   of    the 
effectually    prevented    the    settling    of     the     tine 
cassiterite  over  the  bottom  of  the  pan. 
The  great  difference  in  specific  gravit 
the    cassiterite     and     its     accompanying     matter 
makes  a  higher   peripheral   speed  possible.     By 
doing  this   also  a   larger  quantity  of  ore  can  be 
1,   without   detriment   to  pi oper  concentra- 
tion.     In   the  new  installation   designed    by  the 
writer,  a  speed  of  365  ft.   is   adopted    for  ;_ 
pan-   with    side-    12    in.    dear  depth,   and   it    is 
anticipated  that   fi 

boars  will  be  treated  by  each  pan. 

The  result-  of  the  experiments  with   the  : 
rotary  may  be  summarised  as  follows  : — 
Maximum  capacity  of  pan  :    12  load-  per  hour 
Water  consumed  per  load:  81  gal.  for  sandy  ore 

137  for  clayey  ore. 
Power  required  for  installation  :   6  h.p. 
Greatest  speed  of  outside  teeth  :  245  ft. 
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The  ore  is  fed  by  two  natives  at  the  rate  of 
100  t<>  110  loads  per  day.  and  two  boys  attend 
to  tilt-  pan  and  the  removal  of  screen  lumps  to 
dump. 

In  the  new  installation  the  feeding  will  be 
done  by  means  of  a  water  jet. 

The  tailings  run  by  gravitation,  and  a  portion 
of  the  muddy  water  is  taken  from  a  screen  in 
the  tailings  shoot  and  conveyed  by  a  bucket 
elevator  to  the  shoot  leading  into  the  trommel. 


The  backets  are   12 


x  10  in.  x  (>  in.,    and  are 


ited  at  the  rate  of  .">'_'  per  minute.  The  heavy 
-!t  is  drawn  as  required  (continuously  in 
the  case  of  rich  ore)  through  a  1{  in.  hole, 
flush  with  the  side  of  the  pan. 
From  ore  going  S-20  lb.  of  cassiterite  per  ton, 
24*57  lb.  or  1*09  per  cent,  of  concentrates  air 
obtained.  Of  this  quantity  55  per  cent,  pass 
through  a  '"twelve  mesh"  and  yield  40  per  cent,  of 
clean  cassiterite  ;  45  per  cent,  remain  on  "twelve 
mesh  "  and  yield  30  per  cent,  of  cassiterite.  The 
results  vary  -lightly,  according  to  the  richness  of 
the  ore  washed,  but  an  average  concentrate  con- 
taining from  35  to  38  per  cent,  of  cassiterite  can 
lie  reckoned  upon  with  a  speed  of  245  ft.  The 
man  attending  to  the  drawing  of  the  concentrate 
i-  now  30  well  used  to  the  work  that  the  value  of 
the  concentrates  i-  very  regular,  no  matter  what 
the  value  of  the  ore  may  be.  In  a  larger  pan, 
with  greater  speed,  a  higher  grade  of  concen- 
trates should  be  obtainable. 

Advantages  of  the  RotaryPan. — Theadvantages 

of  the  rotary  over  the  sluicing  methods  are  that 

quantity  of  water  is  used  and  that  much 

less  labour  i-  required.     In  plants  treating  1,000 

per  day  a   comparison  of  the  labour,   etc., 

required  would  be  as  follows  : — 

Coniisli 


White  supervision 

No.  of  natives  required 
Water  required,  gals 
Power  required 


Sluice  Boxes. 

2 

151 
597,000 

4  mules 


Rotary  Pan 

1 

17 
187,000 
40  h.p. 


The  costs  of  native  labour  and  power  reckoned 
on  present  basis  at  the  mini'  would  be  : — 
Cost  of  native  labour...     £18  17     6  £2     2     6 
of  power  ...  0   16     0      1    13     6 


£19  13  6  £3  1G  0 
Treatment  of Rotary  Concentrates. — Thorough 
concentrates  as  drawn  from  the  rotary  are  not 
suitable  for  shipment,  and  have  to  be  dressed  to 
a  value  in  tin  of  as  near  as  possible,  75^,  this 
is  being  effected  as  follows  : — 

The  concentrates  for  the  day  having  been 
collected  in  tubs  are  screened  through  a  series  of 
inclined  sieves  placed  above  one  another  in  a 
frame  to  which  a  side  motion  is  given  by  means 
of  a  crank  driven  from  the  main  shaft.      The 


frame  moves  on  wheels,  and  has  a  motion  each 
way  of  3  in.  Water  is  sprayed  at  each  screen 
head  for  the  purpose  of  washing  the  sifted- 
material  down  aprons  which  underlie  the  screens. 
The  screened  material  talis  at  the  head  of  the 
next  screen  which  slopes  in  an  opposite  direction. 
At  the  lower  end  of  each  screen  is  a  gutter  in 
which  collects  each  grade  separately.  The  screens 
used  from  top  to  bottom  are  : — -]-6  in.  mesh,  8 
mesh,  10  mesh  and  12  mesh.  The  stuff  remaining 
on  No.  1  screen  is  generally  sorted  by  hand  on  a 
sheet  of  iron  ;  that  passing  through  12  mesh  is 
treated  over  the  Wilfley  tables.  The  four  inter- 
mediate graded  products  are  passed  through  a 
hydraulic  separator. 

A.  D.  Wilson's  Hydraulic  Separator. — This 
apparatus  is  based  upon  the  principle  of  the 
spitzkasten.     It  consists  (Fig.  VI.)  of  a  vessel  A  of 


2   /?ee?u/cif/ncr  l/cr/rs 


/?  CocA 


FIG.    VI. 
A.  I>.  WILSON'S  SEPARATOR. 


the  shape  of  two  cones  joined  at  their  base  and 
fitted  at,  the  top  part  with  a  feeding  funnel. 
Inside  this  vessel  is  fixed  a  similar  one,  having 
a  pipe  E  at  its  lower  end,   and  a   side   discharge 
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pipe,  and  of  such    dimensions    as   to   allow   an 
annular  space  of    1    in.  between   the  two.     The 
vessel  A  is  connected  with  a   receiving  vessel   C 
by  means  of  a  2  in.  pipe.     The   water  used  for 
the  separation  enters  the  Bide  of   the  receiving 
vossel.     The  upward  current  units  the  ore  at  the 
base  of  pipe  B,  the  lighter  particles  finding  their 
way  up  to  the  discharge  pipe,  tin-  heavy  ore  over- 
coming  the  current  drops  into  the  receiver   from 
where  it  is  drawn  oul  at  will  through  a   tap.     A 
valve  "ii  inlet  water  pipe  regulates  accurately  the 
amount  of  water  required  for  perfect  separation. 
This,  of  course,  has  to  be  varied  for  each  grade  of 
ore.     The  results  obtained  by  this  apparatus   are 
excellent,  the  cassiterite  being  quite  clean.     The 
overflow   material  occasionally  contains  a   little 
cassiterite  which  has  not  found  its   way   into   the 
receiver.      This  is  due  to  a  slight  variation  in  the 
head  of  the  water,  and  also  to  irregular  feeding 
which  at  the   present  is   done   by   hand.       It    is 
recovered  by  hand-jigging  and   re]  assed   through 
the  machine,   the   hutchings  going  back  to    the 
rotary  pan.     The  value  of  the  concentrates  thus 
obtained  is  from  72  to  75%.       The  apparatus    is 
capable  of  dealing  with   5   cwt.    of  concentrates 
per  hour.      The  quantity   of   water    used    varies 
from  24  gallons  per  minute  in   the  case  of  stuff 
•remaining  on   6   mesh,   to    10  gallons    for   stuff 
passing  K)  mesh  and  remaining  on  12.      With  the 
same  quantity  of   water  and   automatic  regular 
feeding,  the  apparatus  would  deal   with  a   larger 
quantity  of  material.      In   the   new  plant   6   of 
these  separators  will  be  used,  one  for  each  grade 
of  stuff,  and  provisions  are  being  made  for  con- 
stant  head    of    water,    automatic    feeding,    and 
repumping  back  of  water  after  use.       To  provide 
against  any  irregularity  which  may  occur  in   the 
feeding,  provision  will  be  made  for  the    tails   to 
be  passed  over  a  pair  of  jigs.     The  apparatus  is 
simple    in    construction,    costs    little,    takes    no 
power  except  that  required  for  repumping  back 
the    water,    and    does   not   require    supervision, 
lubrication  or  replacement  of  parts.     It  does    its 
work  more  quickly,  and  gives  in  one  operation   a 
better   product    than    can    be  obtained  by  jigs. 
'Experiments  have  also  been   made  with   concen- 
trates from  diamond  washing  by  Mr.  Wilson,  who 
claims   that  he    has    been  able   to  separate  the 
ilmenite  from  the  garnets.      The  perfect  working 
of   the  apparatus  depends  upon    the   supply   of 
steady  head  of  water,  andeareful  sizing  to  obtain 
equal  particles.     During 'the  last  few  months  the 
results  of  the  rotary  panand  accessories  have  been  so 
successful    as    regards    costs,     water    used    and 
efficiency,    that    the     sluicing     method     will    he 
i  entirely  super-seded. 

This  is  the  first  time  in  the  history  of  alluvial 

tin     working    that    centrifugal    force    has    been 

•  employed  for  concentration,   with   an  apparatus 


which  has  been  used  almoi  I  ince  I  he  di  covery 
of  the  Kiml.erl.y  Diamond  Fields, and  which  has, 
without  many  improvements,  successfully 
competed  in  its  own  sphere  with  many  new 
methods  and  principle,,  it  is  evident  from  the 
experiments  at  Kuils  River,  that  the  greater  the 
difference  in  specific  gravity  of  the  materials  to  be 
separated,  the  easier  and  closer  will  the 
concentration  be.  A  greater  degree  of  concentration 
than  that  mentioned  could  be  obtained  by  allowing 
the  pan  to  run  more  "heavy,"  provided  that  the 
teetharemadestrongenough.  [nthecasementioned 
the  results  obtained  were  limited  by  the  speed  of 

rotation,  and    by    the   Strength    of    the    arm 
teeth.     The   clay   present  in    the  ore   enabled   a 
thick  puddle  to  be  obtained   with  a   back   wash 
lighter  than  in  diamond  washing  operations. 

Losses  from    Rotary   Pan. — The    tailings  are 
tested  at  intervals  during    the    tliy.       For  one 
month  they  were  carefully   sampled   every   hour, 
and    each    "lay's    .-ample    was    dried,    weighed, 
graded,  and  carefully  vanned.     The  result  wa8    , 
small  amount  of  titaniferous   iron   in   the   . 
passing  through    a    30    mesh,  which    varied 
0*04        to    0*07%,    and    which    only    contained 
0*06      of  tin,  and  1       of  monazite.      That    an 
infinitesimal  loss  in  tin  takes  place   in  the  little 
lumps  leaving  the  pan,  there  is  no  doubt. 
they   are  not    numerous,  and  experiments 
shown  that  they  would  not  pay  to  recover,    grind 
hue,    and   concentrate.      These  losses  are 
much  less  than  those  from  thescraen  lumps.     For 
all  practical  purposes,  therefore,  the  pan  lossi 
a  negligible  quantity. 

Slimes. — A  small  quantity  of  very  fine  or  "flour 
tin  "is  found  in  the  slimes  leaving  the  sluice  I 
At  the  outset  the  quantity  was  pronounced  by 
Cornish  experts  sufficient  to  justify  its  recovery, 
and  its  quality  as  being  capable  of  concentration. 
The  slimes  were  therefore  conserved  in  8] 
dams,  and  a  plant  was  erected  for  their  treatment. 
This  was  designed  on  the  old  lines  favoured  oy 
tin  streamers.  It  consists  ol  3  settling 
100  ft.  long,  9  ft.  wide,  and  8  ft.  deep,  in  which 
the  slimes  are  allowed  to  settle  and  the  surplus 
water  is  eliminated.  These  are  followed  by  150 
iag  frames  in  3  double  rows,  and  occupying  a 
space  of  about  145  ft.  x  40  ft.  The  frames  are 
worked  by  means  of  the  surplus  water  from  the 
settling  pits,  and  they  are  a  very  old  and  well- 
known  Cornish  contrivance,  which  is  still 
extensively  used  for  fine  tin  concentration,  and  a 
description  would  probably  be  superfluous.  The 
working  details  of  a  rag  table  are  given  in  Fig.  VI  I. 
The  quantity  of  water  required  to  work  each 
frame  is  about  95  gallons  per  hour.  The  main 
washing  box  is  allowed  to  till  and  tip  in  4 
minutes,  during  which  the  pulp  flows  over  and 
sets  concentrated  and  the  balance  box  in    14  sec. 


17- 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.  Dec.  190T 


CORNISH     RAC      TABLE 


DETAILS   OF  CORNISH  RAG  TABLE 

*     Sot*  Sea  As  oj  /7g  J7 


FIG.    VII. 


Th'-'  fjuantities  and  speeds  may  however  be 
regulated,  according  to  the  ijuality  and  quantity 
of  slimes  treated. 

The  rag  frames  are  followed  by  5  more  settling 
pits  20  ft.  long,  9  ft.  wide,  and  -'5  ft.  deep,  and 
"by  another  set  of  60  frames.  From  these, 
and  after  partial  settlement,  the  slimes 
pass  on  to  two  Acme  tables.  20  ft.  in 
diameter.  The  concentrates  are  then  cleaned  up 
in  a  concave  buddle,  8  ft.  in  diameter,  and  finally 
tossed  in  kieves.  The  plant,  with  tin-  exception 
of  the  tables  and  buddle,  is  automatic  and  requires 
little  attendance. 

The  hands  employed  arc  as  follows  : — 

Twonatives attending  the  filling  of  the  different 
pits  and  their  discharge ;  3  attending  the 
sweeping  of  the  two  sets  of  rag  frames,  1  attend- 
ing the  Acme  tables,  and  1  white  supervisor. 

The  plant  is  capable  of  dealing  with  30  tons  of 
climes  per  day. 


Considerable  difficulty  has  been  experienced  • 
in  obtaining  a  marketable  concentrate.  This  is 
due  to  the  presence  of  titaniferous  iron  in 
particles  considerably  coarser  than  the  accom- 
panying cassiterite.  The  effect  of  this  on  the  rag 
frames  and  tallies  is  that  the  coarser  iron 
concentrates  to  the  detriment  of  the  cassiterice. 
There  is  no  doubt  that  by  grinding,  and  thereby 
reducing  all  particles  to  the  same  fineness,  the 
iron  will  be  capable  of  elimination.  This  process 
is  now  on  the  point  of  being  adopted. 

Pover  Pin  lit,  —  All  the  machinery  on  the 
property  is  worked  by  electric  power,  generated  by 
a  miction  gas  engine  and  producer  of  the  Tangye 
type,  capable  <>f  giving  115  b.h.p.  The  fuel  used 
is  Welsh  anthracite,  costing  65s.  per  long  ton. 
Working  at  50  b.h.p.  the  consumption  of  anthracite 
over  a  period  of  070  working  hours  has  been 
31,241  lb.,  equivalent  to  107  lb.  per  h. p.  hour  or 
a  cost   of  "375d.     During  the   same  period  the 
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--   »f  attendance,  stores,  3  been  as  follows: 


White  attendant 
Native  attendant 
Fuel 
Lubricants  and 


0*295d.  per  b.h.p 
I9d. 

7254      .. 
30d. 


hour. 


Total  ...     0  8545d 

Working  at  full  capacity,  it   is  reckoned  that 
the  power  could  be  _  t  0"58d.  per  h.p. 

hour,  as  the   atl  •   and    stores    would    be 

practically  the  saint'. 

Yield. — The  production  of  cassiterite  at  Kuils 
River,  from  the  inception  of  washing  operations 
Hows  : — 


( lassiterite 

])el  I  "II  lb. 


iod. 

:  ••   lb. 

Previous  to  July, 

1905             ...    No  record 

-7.360 

.   1905-30  June 

1906             ...       58,157 

288,512 

July '06-1  Jan '07      23,057 

107,520 

-Tan.      ?         -      t07      32, 

,271 

113,612    649,1 


500  i_ 
t-66[- 
7*81  J  w 


25( 


Working  Costs. — The  costs  of  working  during 
the  first  nine  months  of  1907  are  shown  on  the 
following  table.  For  the  sake  of  comparison  the 
working  costs  at  Mount  Bischoff,  Tasmania,  for 
1901  are  given.  In  the  case  of  the  latter  mine 
the  mining  conditions  were  more  favourable,  as 
there  was  no  waste  or  overburden  to  remove,  and 
the  thickness  of  the  tin  bearing  formation  was 
very  much  greater. 

KUILS    RIVER.  S.  d. 

Mining,  tramming  and  sluicing  ...  2     0933 
Removing  overburden   and  develop- 
ment and  progress  work  ...  1      7  133 
Tin  cleaning  and  bagging  ...  1*623 
of  power  and  pumping  ...  1*520 
•  of  working  Wilfley  tab!  ...  1*528 
Mining  stores    ...               ...  ...  2*526 

Power  and  pumping  stores  ...  I "131 

General  and  office  expenditure  ...  2*541 


Totals 

.     5     0-935 

MO 

\T 

BIS<  HO 

Mining,  tramming 

and  hauling 

.     3     2*247 

Development 

2063 

Ore  bagging 

n-37  1 

"Water 

0*305 

Plant... 

007-) 

Crushing 

9*600 

Slimes  died 

3-230 

Sundries 

0*868 

Stores 

5*226 

Management 

6*370 

£1 

18 

0 

1 

15 

0 

1 

- 

0 

9 

18 

0 

5 

0 

7 

6 

£6     0 

0 

pei 

week 

1   10 

0 

2  10 

0 

») 

5     i) 

5     0 

18 

(1 

0 
0 

15 

0 

1  1 

2  10 

0 
0 

j) 

■2    10 

0 

2     8 

0 

>> 

ft.    are 

ree 

coned    a. 

Totals    ... 


5     9*428 


The  costs  of  ship] ling  the  ore  to  London  are: — 
12  tons  consignment 
Rail  to  Capetown 
1  lock  dues 

Forwarding  and  shipping 
Freight  and  primage 
B  L  stamps,  etc. 

_  acy 

£15  11     6 
£  15  11  -.  6d.  =  26s.  per  ton 

The  ruling  rates  of  wages  are  : — 

Mine  foreman.. . 

( !hief  sluicer  ... 

Rotary  attendant 

Engineer 

Electrician 

Boss  bi  ys  i  Feed  and  house 

Boys  I      themseves 

Pump  and  engine  boys  . . . 

Carpenter 

Mason 

Blacksmith  (General) 

Two   loads    of    16    cub. 
representing  1  long  ton.     Experiments  made  with 

the  ore  show  it  to  weigh  92  lb.  per  cub.  ft., 
which  after  2+  hours  sun-drying  is  reduced  to 
76  lb.  On  complete  drying  the  weight  is  71  lb. 
per  cub.  ft.  On  the  average,  1  cub.  yd.  of  ore  in 
situ  yields,  broken  up,  32  cub.  ft. 

Tm  Dressing. — The  coarse  concentrate  from 
the  Wilson  separator  after  being  sun-dried  are 
sifted  to  size  and  bagged  for  shipment.  Those 
coming  from  the  sluice  boxes  are  sun-dried  on 
long  strips  of  sacking,  sifted  into  different  grades 
and  then  cleaned  up.  In  the  case  of  No.  1  and 
2  tin  this  is  done  during  the  sifting  by  agitating 
the  sieve  sideways,  and  gradually  getting  the 
light  material  to  the  front  and  throwing  it  out  by 
a  deft  jerk.  The  No.  3  is  cleaned  by  letting  it 
fall  from  a  height  upon  the  level  floor.  The 
light  particles  and  some  fine  tin  fall  on  the  outer 
edges  of  the  heap  and  are  brushed  away  as 
sweeping,  and  thus  a  concentrate  of  75%  to 
76  of  pure  tin  is  obtained.  The  sweepings  are 
similarly  treated,  brought  to  a  value  of  16  to  50  , 
and  the  remaining  light  stuff  is  sent  to  the 
Wilfley  tables  and  brought  to  a  value  of  25  to 

in  .  The  middlings  obtained  from  the  operation 
are  poor  in  tin,  but  are  conserved  for  regrinding. 
The  sands  from  the  slimes  and  the  fines  {i.e., 
through  12  mesh)  of  the  rotary  are  passed  over 
the  Wilfley  tables,  then  dried  and  cleaned  as 
described   above,  and   produce  mostly  No.  3   tin 

(75  <.  The  sweepings  from  all  operations  are 
carefully  collected,  and  most  of  the  tin  they  con- 
tain is  recovered. 
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The  clean,  dry  ore  is  then  placed  in  double 
the  inner  one  being  of  strong  calico,  the 
outer  one  of  stout  canvas,  carefully  weighed  to 
")('.  lb.  nt't,  and  both  bags  are  sewn  up.  Attn 
stamping  tho  Co. 's  name  and  net  weighl  the  ore 
is  ready  for  shipment.  The  size  of  the  bags 
before  filling  is  13  in.  x  11  in.,  and  alter  filling  is 
about  \2  in.  x  9  in.  x  5|  in  at  the  thickest 
point.  The  company  justly  prides  itself  upon 
dressing  its  tin  to  such  a  high  value.  The  cost 
of  labour  employed  in  tin  dressing  and  bagging 
comes  to  under  20s.,  and  that  of  sacking 
material  and  sewing  to  lis.  8d.  per  ton  of  ore 
shipped.  Tin  cleaning  is  exclusively  done  by 
Indians  whose  dexterity  is  marvellous  and  almost 
inimitable. 

I  ONCLl  SIONS. 

It  was  anticipated  at  first  that  as  the  workings 
extended  up  the  slope  from  the  creek  the  value  of 
the  ore  would  decrease.  It  is  true  that  in  the 
creek  some  extremely  rich  patches  were  obtained, 
which  led  originally  to  exaggerated  estimate-  of 
values.  But  the  average  has  somewhat  increased 
as  the  work  has  extended  up  the  slope.  The 
furthest  face  of  work  is  now  some  250  ft.  from 
the  creek,  and  the  values  are  regular  and  slightly 
increasing.  It  is  reckoned  that  so  far  some  50 
tons  of  cassiterite  have  lieen  obtained  per  acre  of 
ground  worked  out,  and  that  a  further  200  acres 
on  Annex  Langverwaeht  alone  are  tin  bearing. 
This  does  not  represent  the  whole  resources  of  the 
company,  as  the  wash  has  been  found  at  other 
points. 

The  work  which  has  been  done  so  far  can  only 
be  considered  as  of  the  prospecting  kind,  l>ut  it  is 
satisfactory  to  know  that  the  returns  are  payable 
and  that  work  on  a  very  much  more  extensive 
scale  is  contemplated,  and  will  be  undertaken  as 
soon  as  necessary  financial  arrangements  are 
made.  The  alluvial  tin  does  not  appear  to  be 
confined  to  the  company's  property,  as  several 
discoveries  in  the  neighbourhood  have  been 
reported,  and  at  least  one  syndicate  is  working 
near  the  western  boundary  of  Annex  Langver- 
waeht, and  now  producing  tin.  So  far  the 
junction  of  the  granite  with  the  Malmesbury 
series  has  not  been  exposed,  and  it  is  not  possible 
to  say  whether  mineralised  contact-deposits  exist 
on  that  line. 

The  use  of  rotary  pans  for  tin  washing  can 
now  be  considered  as  an  accomplished  fact,  and 
will  greatly  diminish  the  cost  of  labour  as  well  as 
the  consumption  of  water. 

At  the  end  of  the  paper  the  author  exhibited 
various  specimens  of  ore  from  the  mine  and  also 
many  photographic   views,   showing  the    various 


operations,  lour  oi   which  are  reproduced,  u 
text. 

The    President  :       It     is    with    v< 

ire  thai  I  rise  to  propose  a  vote  of  thanks  to  Mr. 
Griffiths.  He  has  long  resided  in  South  Africa, 
and    there   are    very    few   oi    our    metallifi 

deposits  here  with  which  he  is  not  familiar.     His 
paper  comes  to  us  at  a  very  opportune  moment, 
and  I  am  sure  his  description  of  the  plant  and 
method    of    running    it    will    be    of   assUtan 
many.     What  pleases  me  about  his  papermostof 
all  is  that  it  is  one  of    the  firsl    attempts    to 
us  a  detailed  description  of  South  African 
metal    mining.        This    has,     unfortunately,    had 
many  set  backs,  but  I  am  glad  to  see  that  it  is 
now   making   progress,  and  as  evidence  ol  this  I 
would  point  out  that  our  base  metal  industry  in 
the  Transvaal   is  now  employing   197  white.-  and 
2,705  natives,  as  against  90  white-  and  875  natives 
in  1905,  a  very  marked  advance  indeed,  and  the 
value  of  the  copper,   lead,  tin,  manganese, 
produced   in    the   Transvaal    for    1906    was    over 
£90,000.     That  shows  progress,  which  I  am  sure 
we  are  all  pleased  to  observe. 

Mr.  T.  Lane  Carter:     I  beg  to  second  the 

vote  of  thanks.  I  think  this  is  one  of  the  most 
interesting  papers  we  have  had  before  theS* 
for  some  time,  and  that  Mr.  Griffiths deservi 
thanks  for  taking  so  much  pains  in  its  preparation. 
The  paper  will  be  read  not  only  by  those  in  this 
room  but  by  people  all  over  the  world,  and  witli  the 
greatest  amount  of  interest.  The  development  of 
the  South  African  base  metabindu-try  is  being 
watched  with  a  great  amount  of  attention,  and 
particularly  in  America,  where  they  have  been 
trying  for  years  to  find  payable  tin  mine-, 
but  have  not  yet  succeeded.  I  note  th.  t 
the  method  of  working  is  much  the 
as  the  method  at  the  Broken  Hill  mines 
in  Rhodesia,  tor  the  mining  of  zinc  and  lead 
ores.  1  think  there  is  one  figure  which  will 
strike  you  forcibly,  namely,  the  cost  of  12  tons 
railage  to  Capetown,  viz.,  £1  18s.  I  think  that 
speaks  volumes  about  the  economic  situation 
in  South  Africa.  ( )ne  of  the  first  things  required, 
if  we  are  to  have  a  base-metal  industry,  is  I 
cheap  railway  rates.  Another  point  which  fills 
us  with  a  considerable  amount  of  envyis  in  r-  _ 
to  thelowrateof  wages  given  in  Mr.  Griffiths' paper. 
A  mine  foreman  gets  £6  a.  week  and  workmen 
£:!  10s.  I  hope  they  will  lie  able  to  maintain 
these  figures,  but  I  am  very  much  afraid  that  it 
there  is  to  be  that  expansion  in  South  Africa, 
which  Ave  are  all  looking  for,  their  wages  will  have 
to  come  up  to  our  level  or  we  shall  have  to  come 
down  to  theirs.  The  future  alone  will  show 
which  it  is  going  to  be. 
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NOTES    ON     FEEDERS,    WITH    A 

DESCRIPTION    OF   A    NEW 

DRIVING    DEVICE. 


. 


By  ]  >.  -T.  Pepleb  (Member). 


REPLY    TO    DIS(  OSSION. 

Mr.  D.  J.  Pepler  :  Taking  first  Mr.  Beaver's 
criticism  on  my  paper,  I  may  say  that 
my  critic  commences  by  stating  that  he 
-  with  but  one  point  in  my  paper,  and  that 
is,  that  a  high  stamp  duty  is  very  desirable,  yel 
he  has  failed  to  recommend  any  method  by  which  a 
higher  stamp  duty  could  be  procured.  I  am, 
therefore,  not  surprised  to  find  that  the  stamp 
duty  amounts  to  only  5*1  tons  with  a  400  screen 
at  the  May  Consolidated,  where  Mr.  Beaver  was 
battery  manager. 

After  this  he  continues  with  a  very 
-tic  attack  on  my  paper  from  one  end 
to  the  other.  He  commences  by  giving  a 
description  of  an  old  appliance  introduced  some 
ten  years  ago,  the  operative  motion  of  which  is 
similar  to  that  of  a  .-ingle  shaft  cart  drawn  by 
one  horse  :  the  cart  is  trying  for  all  it  is  worth  to 
run  off  the  road,  the  horse  again  doing  all  in  his 
pow.-r  to  keep  it  on  the  road.  The  same  applies 
to  the  feed  drive  referred  to.  I  know  of  several 
mills  where  it  was  tried  and  then  rejected. 
The  inventor  did  not  even  think  its  value  sufficient 
•  •  end  protection  money  on.  Again,  mv  critic 
actually  went  so  far  as  to  accuse  me  of  having 
"jumped"  some  one  else's  idea,  because,  as  he 
remarked.  I  am  supposed  to  have  seen  it  working 
at  the  |:.-.  Deep  some  two  years  ago.  When  I 
took  charge  of  the  Rose  Deep  mill  a  little  over 
two  years  ago  no  such  drive-  was  in  use,  though  I 
saw  one  lying  in  the  .-mi thy  in  need  of  repairs. 
Having  known  of  it  for  years  f  paid  no 
attention  to  it,  for  I  looked  upon  it  as  do 
for  it.-  purpose.  Continuing,  he  claim-  that  the 
appliance  referred  to  is  similar  to  my 
device.  I  contend  that  there  is  a  vast  difference 
between  the  two.  and  perhaps  a  little  more 
mechanical  knowledge  will  enable  mv  critic  to 
■    the  difference. 

Again  he  states  that  he  failed  to  locate  any 
increase  to  bis  stamp  duty  from  the  time  when  he 
applied  these  drives  to  the  feeders  three  years 
ago.  What  else  could  he  expect  of  a  defective 
drive  .'  I  did  not  claim  an  increased  stamp  duty 
by  the  application  of  the  apparatus  in  question, 
but  I  did  and  do  claim  an  increased  stamp 
duty  by  the  application  of  my  device  to 
"Challenge"  feeders,  on  account  of  its  reliability  in 


regular  feeding,  and  also  a  "•">  reduction  in  cost 
of  maintenance.  In  reply  to  the  conclusion 
he  came  to  is  that  the  increased  duty 
from  the  introduction  of  the  new  device  is 
due  to  the  fact  that  my  suspension  gears  must 
have  been  in  a  shockingly  bad  state, 
I  would  mention  that  at  the  Ferreira 
Deep  we  allow  nothing  to  get  into  a  shocking  bai I 
state,  everything  being  kept  in  thorough  good 
workingorder.  <  )urstampdutyhereisasfollows  : — 
1,000 screening. 5  ■")  tons;  700 screening, 6 tons;  400 
screening,  6  5  tons ;  300  screening,  7  1  tons; 
average  weight  of  stamps,  1,150  lb.  and  96  drops 
per  minute. 

Mr.  Beaver  also  repudiates  the  correctness  of 
my  statement  with  regard  to  the  reduction  of  stem 
breakages  since  the  installation  of  the  new  device. 
This  statement  was  based  on  actual  facts.  He 
claims  that  badly  worn  dies  and  the  character  of 
metal  in  stems  have  much  to  do  with  the  life  of 
stems.  This.  I  admit,  being  common  knowledge  ; 
but  he  goes  further,  and  claims  that  the  diameters 
of  pulleys  have  something  to  do  with  the  breaking 
of  stems.  Xow,  in  my  opinion,  this  latter  state- 
ment is  really  not  worth  commenting  on. 

He  wTants  to  know  why  I  did  not  compare  the 
new  device  with  some  of  the  older  improvements, 
as  for  instance]  the  "  Smart  "  feeder.  My 
answer  to  this  query  is,  that  I  do  not  consider 
the  latter  as  good  as  the  new  device  by  a  long 
way.  A  similar  combination  was  introduced  by 
Mr.  Tom  Watt  in  1 S 9 4 .  My  critic  also  repudiates 
the  fact  that  a  defective  feeder  is  the  cause  of 
the  breaking  of  many  cams  and  cam  shafts.  Every 
mill-man  with  a  thorough  knowledge  of  milling 
recognises  that  a  defective  feeder,  which 
allows  the  mortar  frequently  to  run  empty,  causes 
stamps  to  bang  away  on  bare  dies,  and  strike 
reverse  blows  on  the  cams,  is  the  cause  of  many 
a  cam  and  shaft  breaking.  He  also  asks  why  I 
gave  two  percentages  of  less  stem  breakages  with 
the  new  device,  and  doubt-  my  statements.  Now, 
if  he  will  read  my  paper  over  again,  he  will  find 
that  I  stated  clearly,  that  comparing  two  batteries 
rnnning  side  by  side,  one  feeder  driven  by  suspen- 
sion gear  and  the  other  driven  by  the  new  device, 
the  latter  showed  50%  less  stems  breaking  as  com- 
pared with  the  former,  over  a  period  of  six  months, 
whilst  taking  the  average  over  the  whole  mill,  the 
breaking  of  stems  was  1"  less  in  favour  of  the 
new  device. 

In  conclusion,  my  critic  asks  why  if  six  months 
was  taken  up  for  trial  of  the  new  device,  and 
fourteen  months  have  elapsed  since,  only  three- 
fourths  of  the  old  drives  have  been  replaced  by 
the  new:  and  again  is  of  the  opinion  that  if  the 
new  device  were  as  good  as  claimed,  the  word 
"  hustle"  must  be  unknown  there.  In  reply  to 
this  J  may  state  that  the  makers  were    slow    in 
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forwarding  the  gear,  aud  the  running  of  the  device 
dow  over  two  years  shows  we  take  care  thai  we  do 
not  hustle  upside  down  but  in  the  right  direction 

In  reply  to  Mr.  Bevington's  remarks  I  can  only 
.say  that,  having  seen  the  feeder  working,  he  is 
satisfied  with  its  reliable  action,  but  refers  to  it 
as  being  more  complicated  than  certain  other 
feeders.  1  certainly  do  not  agree  with  him  in 
that  respect,  for,  in  my  opinion,  it  is  simplicity 
itself,  and  I  should  be  pleased  if  he  would 
point  out  what  he  considers  the  compli- 
cated parts.  In  reference  to  the  pawl  with  the 
set  off  in  suspension  gear  mentioned  by  him,  1 
may  state  that  I  have  used  this  also  and  found  it 
as  oiuoh  of  a  nuisance  as  the  original. 

Mr.  Smart  states  that  the  new  device  under 
discussion  is  simply  an  imitation  of  one  introduced 
by  himself  in  1899  with  a  few  unnecessary  com 
plications.  T  would  like  to  know  it'  Mr.  Smart 
refers  to  the  so-called  ••Smart  feeder,"  which  I 
consider  quite  similar  to  one  introduced  by  Mr. 
Tom  Watt  in  1894,  in  which  case  I  can  only  say 
that  I  am  very  much  surprised  that  a  gentleman 
of  Mi-.  Smart's  practical  experience  should  tail  to 
see  its  dissimilarity  from  mine,  which,  to  my 
mind,  is  quite  plain  to  even  a  tyro,  and  that  h\  a 
further  study  of  the  sketch  accompanying  my 
original  paper  he  may  still  be  able  to 
detect  the  marked  difference  between  the 
two  grars.  In  reply  to  his  statement  that 
very  little  attention  can  have  been  paid  to  the 
old  devices.  I  can  only  refer  him  to  the  portion 
of  my  remarks  in  reply  to  Mr.  Beaver. 

In  conclusion.  I  may  say  I  am  prepared  to  run 
a  test  against  any  other  up-to-date  device  for 
durability,  reliability  and  cheapness. 

NOTES  OX  THE  ESTIMATION  OF 
CAUSTIC  LIME. 


(Head  at  Ai<:i"*t  Meeting,  1907.) 


By  Edw.  H.  Ckoghan  (Membi 

DISCISSION'. 

Mr.  James  Gray  :  I  think  Ave  all  agree 
in  thanking  Mr.  Croghan  for  directing  the 
attention  of  the  analytical  members  of  the  Society 
to  the  necessity  for  developing  a  thoroughly  trust- 
worthy method  for  the  estimation  of  commercial 
lime.  There  can  be  no  doubt  that  it  is  highly 
desirable,  both  from  the  point  of  view  of  economy 
and  of  technical  perfection  in  the  working  of  the 
cyanide  process,  that  the  mines  should  constantly 
check  their  lime  supplies,  and  not  blindly  rely 
upon  the  lime-burners'  guarantee.  The  seller 
learns  from  experience  that  his  guarantee  is 
accepted  in  lieu  of  a  test  and  naturally  takes 
advantage  of  that  state  of  affairs.      I   have  met 


with  one  case  where  the   -..railed  lime  supplied 

t..    .i     mine     contained    no    more    than    0'2        of 
available  lime.      My  experience,  in  tie-  laboi 
with  which   I   am  connected,  I. a-  shown  that  the 
quality  of  the  lime  supplied  to  a  certain  group 
-abject   to   very  wide  variations,   until   the 
consignments  were  regularly  tested  and  the  sellers 
paid  on  the  results,  whereupon   the    variation-   in 
quality  suddenly  assumed    insignificant   propor 
tions.      I    believe    that   to-day    only  one  of  our 
leading  mining  firms  remains  unable  to  recog 
the   economic   and    technical    advantages   of   a 
regular  system  ot  testing  linn-  supplies. 

Whilst     recognising    the    utility    of   drawing 

attention       tO       it.        I        Would       like      to      elllpi. 

more  fully  the  distinction    which    Mr.  Croghan 

draws  between  caustic  line'  and  available  lime. 

1  find  that  the  term  "caustic  lime"   has   been 
employed  by  Andrlik  {Journal  Socu  ty  c    ' 
Industry,    1899),  in  speaking  of   what    we   term 

"  available  lime,"  and  that  other  writers  have 

the  term  "free lime"  in  the  same  sense.  It  ha 
pointed  out  that  to  a  certain  small  extent,  calcium 
carbonate,  magnesia,  and  certain  calcium  sib 
have  a  protective  act  ion  on  solutions  oi 
cyanide,  and  should   therefore  be  considered  to 
the  necessary  degree  in  stating  the  total   "avail- 
able lime."  The  term  '"caustic  lime,"  excludes th<  se 
substances,  and  its  determination  by  any  method 
would  only  be   a   rough    guide   to   cyaniders    in 
arriving  at  the   value    of    the    lime    supplied    to 
them. 

The  author  states  that  "  regarding  the  existing 
methods  for  determining  caustic  lime,  lie  is  not 
aware  of  any  special  literature  which  has  tended 
to  prove  or  disprove  their  accuracy."  I  have 
carefully  referred  to  the  literature  on  the  subject, 
and  I  find  that  the  author  has  overlooked  a 
multitude  of  references,  which  tend  to  show  that 
we  are  greatly  behind  the  times  on  the  Rand  in 
this  branch  of  analysis.  Twill  not  trouble  you 
with  the  work  bearing  on  the  accuracy  of  the 
••  a.-id  method  "  -the  gravimetric  meth<  d,  by  the 
way.  is  not  even  noticed  in  any  recent  work — but 
will  confine  myself  to  the  history  of  the  deter- 
mination of  caustic  lime  by  -.bit ion-  of  sugar. 

Twelve      years      ago.      Stone     and     Scheuch 
(Journal  Society  of  Chemical   Industry,    I? 
applied    the     solubility     of     lime     in     SB 
solutions   to  work   out    a    method    of  estimating 
"  caustic  lime,"  and  I  gather   from   their    | 
that  even  they  were   not    the    first    in    the   field, 
though  I  am  unable  to  trace  their  method  farther 
back.      Weisberg's    (Journal   Chemica     S 

investigations  followed  in  1897,  and 
Andrlik's  in  1899.  Andrlik's  statements  were 
confirmed  by  Pellet  (Journal  5  >"'"? 

Industry,    1900),   and   later    in    the    same   year 
Pellet  and  Leduc's  investigations  were  published. 
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The  next  work  was  Maynard's  (Journal  Chemical 
.  ind  in  the  following  year  Bischoffs 
paper  {Journal  Chemical  Society,  1903), 
appeared.  G.  W.  Williams  (this  Journal,  1905), 
brought  the  method  before  this  Society  in  1905, 
crediting  its  introduction  to  Crosse,  whilst 
Hendrick  (Analyst,  1907)  and  the  author  have 
published  their  work  in  the  current  year.  This 
is  a  brief  and  very  incomplete  list  of  the 
literature,  but  quite  sufficient,  I  think,  to  estab- 
lish the  antiquity  of  the  method. 

1  will  take  these  papers  in  chronological  order. 
Stone  and  Scheuch  (1695)  found  that  150  c.c. 
of  a  10%  sucrose  solution  dissolved  1  gm.  of  lime 
and  based  their  method  on  this  result.  Weisberg 
(1897)  remarks  that  it  has  been  proved  that 
sucrose  solutions  dissolve  calcium  silicates  more 
readily  than  pure  water,  and  also,  that  the 
amount  of  salt  dissolved  increases  with  the 
strength  of  the  sucrose  solution.  He  states 
that  the  presence  of  CO.,  incieases  the  solubility 
of  the  lime,  and  also  that  of  the  calcium  silicates. 
In  the  latter  case,  the  silicates  are  decomposed, 
yielding  CaC03  and  free  Si02.  Andrlik  (1899) 
states  that  when  the  limestone  is  not  very  pure, 
calcium  silicates  and  aluminates  may  occur  in  the 
quicklime,  and  on  treatment  with  sugar  solution, 
they  are  decomposed,  the  lime  set  free  going  into 
solution  and  rendering  the  estimation  false.  The 
quantity  of  lime  extracted,  he  states,  increases 
with  the  strength  of  the  sugar  solution.  Pellet 
{1900)  confirms  Andrlik's  statements,  and  points 
out  that  water  alone  is  capable  of  decomposing 
some  of  these  silicates.  Further,  the  quantity  of 
lime  dissolved  varies  with  the  nature  of  the 
silicate,  time  of  contact,  volume  of  sugar  solution 
and  temperature.  He  also  states  that  the 
calcium  silicates  and  aluminates  may  contain 
more  or  less  iron.  Pellet  and  Leduc  later  in  the 
same  year  confirm  the  decomposition  of  silicates 
and  aluminates  by  solutions  of  sugar,  and  note 
that  the  presence  of  sucrate  of  lime  in  these 
solutions  considerably  adds  to  the  extraction  of 
lime  from  these  compounds.  Maynard  (1902) 
advises  the  use  of  pure  glycerol  for  determining 
free  lime  in  cements,  as  it  has  the  advantage  over 
the  ordinary  sugar  method  of  dissolving  lime 
only.  In  1903,  Bischoff  recommended  the  use  of 
water  instead  of  10%  sugar  solution  in  estimating 
caustic  lime  in  basic  slags — "as  the  latter  seems 
also  to  dissolve  calcium  hydrogen  carbonate, 
and  consequently  gives  erroneous  result-." 
In  the  light  of  the  above,  it  would  appear  that 
the  results  obtained  by  the  author  with  the  sugar 
method  are  untrustworthy,  even  for  the  purpose 
of  determining  the  caustic  portion  of  the  available 
lime,  inasmuch  as  he  has  entirely  neglected  the 
decomposition  of  these  silicates  and  aluminates 
by  sucrose  solutions. 


With  regard  to  Mr.  Croghan's  theories  on  the 
silicates  and  aluminates  existing  in  quicklime,  I 
find  that  he  assumes  the  existence  of  five  calcium 
silicates  and  one  aluminate,  to  illustrate  his 
calculation  by  the  obsolete  gravimetric  method. 

I  have  tabulated  the  various  silicates  of  calcium 
mentioned  by  different  writers,  but  I  have  unfor- 
tunately been  unable  to  discover  any  reference  to 
the  body  4CaOSi02  which  the  author  refers  to 
as  one  of  the  "well-known"  calcium  silicates, 
except  in  a  small  metallurgical  notebook  by  H. 
M.  Howe,  of  New  York,  where  it  is  supposed  to 
exist  in  certain  slags.  Another  of  the  author's 
"  well-known "  silicates,  4CaO,  3SiOo  appears 
only  as  far  as  I  can  find  in  Gmelin's  ancient 
Encyclopaedia  and  in  Howe's  Notebook,  as  a  slag 
constituent.  The  next  silicate  I  will  take  is 
2Ca03Si0o,  the  existence  of  which  is  mentioned 
by  Thorpe  and  by  Mendeleef.  Our  greatest 
authority  on  the  subject  of  calcium  silicates,  Le 
Chatelier  (Journal  Chemical  Society,  1888) 
found,  however,  as  far  back  as  1888,  that  this 
1  m  m1  y  was  a  mixture  of  CaO.SU ).,  and  2(CaO.  )KiO.,. 
These  two  silicates  are,  according  to  the  latest 
investigations  by  Shepherd  and  Day  (Journal  of 
the  Society  of  Chemical  Industry,  1907),  the  only 
definite  compounds  of  calcium  oxide  and  silica, 
all  the  other  alleged  compounds  being  mixtures  of 
these  bodies  with  each  other,  or  with  an  excess 
of  lime  or  of  silica. 

Mr.  Croghan's  work  in  this  connection  would, 
therefore,  seem  to  constitute  an  advance  on  our 
present  knowledge,  and  it  would  be  most  interest- 
ing to  have  the  details  of  the  isolation  and 
properties  of  the  rediscovered  compounds,  as  so 
far,  the  only  property  he  has  mentioned  is  their 
behaviour  as  regards  fusibility  in  the  assay  furnace. 

In  respect  to  the  aluminates,  the  author  assumes 
the  existence  of  the  compound— 3CaO.Al.,03  in 
the  quicklime.  I  find  a  number  of  aluminates 
mentioned  by  old  and  new  writers.  In  the 
Journal  of  the  Socu  ty  of  Chemical  Industry,  1882, 
the  following  aluminates  are  mentioned,  viz., 
CaOAl.,0..  :  2CaOAl,03 ;  and  3CaOAl,0:;.  In 
1888,  Le  Chatelier  (Journal  of  the  Chemical 
Sorirt//,  ISSK)  prepared  and  examined  the  com- 
pounds:— Ca<  ).A1 ,( >..:  3Ca<  >..U,< >.,;  3Ca0.2Al,03 
(compositionnotcertain).  Richardson,  Association 
of  Portland  Cement  Manufacturers,  N.J.,  1905, 
examined  the  following  four  synthetically  pre- 
pared aluminates  : — CaO.Al.,0.,  ;  3Ca0.2Al  ,()3  ; 
2CaO.Al,o:;,  3CaO.Al203. 

Mr.  Croghan  has  omitted  to  give  us  his 
reasons  for  selecting  tricalcium  aluminate  as  the 
one  aluminate  present  in  commercial  lime,  nor 
has  lie  shown  that  this  compound  can  be  formed 
at  the  ordinary  temperature  of  the  lime  kiln  :  he 
has  even  omitted  his  customary  details  regarding 
its  fusibility  in  the  assay  furnace. 
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Any  value  this  method  may  have  for  the 
estimation  ol  caustic  linn*  is  seriously  affected  by 
Bach  apparently  slight  differences  in  practice  as 
filtering,  decanting  or  shaking  the  sugar  solution. 
Mr.  Croghan  titrates  a  turbid  mixture  of  calcium 
and  magnesium  salts  in  suspension  in  a  s<  lution  of 
calcium  sucrate,  a  method  open  to  the  objection 
that  if  the  lime  is  already  in  solution,  the  procedure 
i>  superfluous  and  only  allows  the  acid  to  act 
on  the  salts  in  suspension,  thus  invalidate 
results.  Hendrick,  on  the  other  band,  titrates  a 
filtered  solution  of  calcium  sucrate.  The  latter 
method  is  obviously  subject  to  a  small  I 
lime,  owing  to  the  action  of  the  atmospherii 
There  is  a  third  method,  that  does  not  appear 
open  to  objection,  viz.,  that  of  decanting  the 
clear  solution  of  sucrate  for  titration. 

To  ascertain  what  difference  is  given  in  actual 
work  by  these  three  methods,  I  have  made  the 
following  experiments  : — 

S  eral  quantities  of  2  gm.  of  an  ordinary 
commercial  lime  were  treated  with  1,UU0  c.c.  of 
*2,  5  and  It'  sugar  solution,  and  after  shaking 
were  allowed  to  stand  overnight.  On  titrating 
an  aliquot  part  of  the  solution  after  shaking, 
filtering,  and  decanting,  respectively,  the  results 
is  follows  : — 

Sugar  solution. 
-  5%  10 

Shaking  ...     78-68     78-68     >     -  CaO. 

Decantation         ...     77*56     7  7  •  -~  *  '>     77*56     ,, 
Filtering  ...      77*28      77*28      77*28 

It  thus  appears,  as  would  be  anticipated,  filtra 
tion  gives  the  lowest  figures  and  shaking  the 
highest,  varying  from  1  —  i!  above  those  from 
filtration.  The  decantation  method,  which  in 
presence  of  a  sufficiency  of  sugar  to  ensure 
complete  dissolution  of  the  free  lime  appears  the 
most  promising  process,  gives  results  very  slightly 
above  those  from  filtering.  The  similar  results 
obtained  from  the  three  strengths  of  sugar  solution, 
show  that  there  is  no  advantage  in  using  a 
stronger  solution  than  2%,  i.e.,  if  sufficient  liquid 
be  used. 

In  conclusion,  I  venture  to  point  out  that 
however  stimulating  Mr.  Croghan's  work  may  be 
to  further  research,  it  bring-  us  no  nearer  to  an 
exact  method  of  estimating  the  available  or 
prophylactic  lime  in  the  commercial  product. 
He  has  taken  a  number  of  commercial 
samples  of  lime  of  unknown  and  complex 
proximate  composition — the  assumptions 
upon  the  ultimate  analyses  are  largely  hypo- 
thetical and  unsupported  by  evidence — and  he 
has  given  us  their  alkalinity  to  phenolphthalein 
when  partly  dissolved  and  partly  suspended  in 
sugar  solution.  I  would  submit  that  a  more 
scientific    method    of   dealing    with   the    subject 


would  have  been  to  work  with  mixtures  of  pure 
lime,  and  pure  definite  compounds  of  lime, 
magnesia-,  silica,  alumina,  etc.,  asc<  rtain  the 
proximate  composition  of  the  ommercial 

lime    and    then    apply  the    results   obtained    from 

mixtures  ol  the  pure  products  to  the  comm< 
estimation. 

I  may  add  that  .Mr.  Croghan's  ultimate 
analyse-,  are  not  above  question.  <  )n  reference 
to    Billebrand's   investigations  {Chemical    .'■ 

he  will  find  that  his  method   of  .--.tin 
soluble  silica  has  been  proved  to  In-  inacctu 
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Le   Chatelier,   Journal   Chemical   Society, 
•stracts). 

Oddo,  Journal  Chemical  Society,    L898 

fabstra 
M.    Bowe,    Metallurgical    Laboratory 

Notes,  1902. 
Ricnardson,      Association      of      Portland 

Cement  Manufacturers,  X.J.,  1905. 
Shepherd  and    hay.   Journal    Society   of 

Chemical  Industry,  1907  (abstracts). 
Croghan,  this  Journal.,  1907. 


Mr.  James  Hendrick  (contributed)*:  So 
far  as  I  am  aware  the  earliest  published 
method   for  determining  caustic  lime  by  means 

of  a  solution  of  sugar  is  by  Stone  and  Sheuch. 
Another  possible  method  which  is  said  to  be  in 
use  in  certain  laboratories  is  by  treatment  with  a 
solution  of  sodium  carbonate  and  double  titration. 

Op  to  the  present  time,  however,  the  great 
majority  of  analyses  of  lime  are  made  by  deter- 
mining total  lime  and  certain  other  constituents, 
and  calculating  the  amount  of  caustic  lime  by  a 
conventional  method  from  these  results.  As  Mr. 
Croghan  has  pointed  out,  such  a  method  is  very 
inaccurate,  chiefly  because  the  presence  of  lime 
in  the  form  of  silicates  is  ignored.  The  results 
obtained  by  this  method  frequently  make  the 
caustic  lime  5%  too  high.  It  is  most  important, 
therefore,  that  direct  methods  of  determining 
caustic  lime  such  as  the  sugar  method,  which  are 
both  more  accurate  and  far  shorter  and  easier 
than  the  indirect  method,  should  be  generally 
adopted.  The  method  of  direct  titration  of  the  lime 
sample  with  standard  acid  I  have  found  to  give 
fair  results,  much  more  accurate  than  those  given 
by  the  indirect  method,  but  it  also  is  inclined  to 
give  high  results,  especially  in  the  ca^e  of  impure 
samples  containing  much  magnesia  and  ferric 
oxide. 

My  method  of  applying  the  sugar  method 
differs  somewhat  from  that  of  Mr.  Williams  and 
Mr.  Croghan.  It  was  arrived  at  after  a  consider- 
able amount  of  experiment. 

In  a  500  c.c.  flask  is  placed  10  c.c.  of  alcohol. 
Five  grains  of  the  powdered  lime  are  rapidly 
weighed  and  added.  The  flask  is  filled  to  the 
mark  with  10%  sugar  solution,  and  atonce  placed 
on  the  shaker  and  shaken  for  at  least  four  hours. 
A  portion  is  then  rapidly  filtered  into  a  100  c.c. 
Mask,  and  titrated  with  standard  hydrochloric 
acid,  using  methyl  orange  as  indicator.  When 
the  residue  readily  settles  clear  after  the  shaking, 
as  is  often  the  case,  the  solution  can  be  poured 
off  directly  into  the  100  c.c.  flask.  In 
this  method  a  larger  amount  of  lime  is 
taken    than    in   the    method    used    by    Messrs. 

*  See  also  October  Journal,  here  only  new  matter  is  given — 
[Ed.  Com.] 


Williams  and  Croghan.  In  handling  lime  it 
should  be  exposed  to  the  air  as  little  as  possible. 
If  a  larger  quantity  is  weighed,  the  accuracy  of 
weighing  need  not  be  so  minute  as  when  a  smaller 
quantity  is  used,  and,  therefore,  the  weighing  can 
be  quicker.  It  is  easier  also  to  get  a  really 
representative  sample  when  a  larger  quantity  is 
used.  My  sugar  solution  is  much  stronger  than 
that  recommended  by  Mr.  Croghan.  This  has 
the  advantage  that  a  smaller  amount  of  solution 
is  necessary  and  there  is  less  liability  of  contami- 
nation  with  CO.,. 

(Si  con-/  Contribution.) 

I  am  disappointed  with  Dr.  Moir's  criticism  of 
my  paper.  Of  course,  one  does  not  overburden  a 
paper  by  stating  everything,  but  I  assumed  that 
it  would  be  obvious  from  the  context  that  1  knew 
that  a  certain  amount  of  sugar  is  required  to 
form  calcium  sucrate.  He  does  not  appear  to 
have  read  certain  essential  parts  of  the  paper 
carefully  or  he  would  have  noticed  that  I  do  not 
use  a  5%  solution  of  sugar  but  a  10%,  or  in  other 
words  10  gm.  of  sugar  per  1  gm.  of  lime,  and 
that  the  experiments  which  he  objects  to  as 
involving  too  small  a  weight  of  total  sugar  were 
carried  out  with  this  proportion  of  sugar  and  lime. 
I  think,  therefore,  it  is  his  criticism  which  falls 
to  the  ground. 

As  to  the  indicator  used  I  may  point  out  that 
I  did  a  number  of  experiments  with  indicators 
also,  and  at  first  used  phenolphthalein,  but  for  a 
number  of  reasons  gave  up  phenolphthalein 
eventually,  and  now  use  methyl  orange. 

It  is  no  criticism  of  my  method  to  say  that  it 
takes  no  account  of  magnesium  oxide.  Dr.  Moir 
will  find  that  I  deal  with  magnesia  also  in  my 
paper.  Further,  for  agricultural  purposes,  we  do 
not  wish  to  estimate  the  magnesia  tvith  the  lime. 

As  to  priority,  I  pointed  out  in  my  paper  that 
the  Americans  were  before  any  of  us  in  using 
this  method.  I  read  a  paper  on  this  subject  over 
two  years  ago  to  another  Association.  (I  may  say 
I  have  been  using  this  method  in  my  laboratory 
for  over  five  years.)  At  that  time  I  was  not 
aware  that  the  method  was  in  use  in  America, 
and  it  was  pointed  out  to  me  by  one  of  the 
chemists  present.  In  my  paper,  therefore,  to  the 
Suciety  of  Public  Analysts  I  embodied  references 
to  the  word  which  had  been  done  in  America. 
Your  South  African  work,  of  course,  I  had  no 
means  of  knowing  about,  as  your  Journal  is  not 
usually  abstracted  for  our  papers  here. 

Dr.  J.  Moir  (contributed):  I  fear  that  Mr. 
Hendrick  has  misunderstood  my  meaning  as 
regards  ratio  of  sugar  to  lime  ;  my  criticism  was 
only  intended  to  apply  to  the  particular  case  of 
Experiment  I.  of  Table  III.  on  p.  125  of  this 
Journal,  and   I   do  not  think  even  yet  that  Mr. 
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Hendrick  has  proved  thai  ">  sugar  solution  is 
bop  weak  to  use,  if  one  usee  plenty  of  it.  As 
regards  the  magnesia,  I  was  referring  only,  to  the 
requirements  of  the  Eland,  viz.,  protection  of 
cyanide,  and  I  did  not  intend  my  remarks  to  be 
a  criticism  of  Mr.  Eendrick's  method,  which  is,  ol 
course,  for  his  purpose  the  correct  one. 

1  confess  that  the  discussion,  especially   Mr. 
3  contribution,  has  opened  my  eyes  on  the 
question  of  priority,  and  I  t egret  having  claimed 
for  the  Eland  what  it,  was  not  entitled  to. 

EXPERIMENTS  IX  FIRE  ASSA1  [NG  AT 
THE  REDJANi  I  LEB<  >X< !  M  IN  E,  SUMATRA. 


(Read  at  September  Meeting,    1901 


By  G.  15.   Hogenraad  (Asso 


DISCUSSION. 

Mr.  A.  Whitby  :  J  only  wish  to  deal  with 
one  point  raided  by  Mr.  Hogenraad,  viz.,  the 
question  whether  borax  is  a  necessary  adjunct  in 
fluxing  silicious  ores  carrying  small  amount-  of 
other  bases  or  not.  I  have  made  a  somewhat 
belated  entry  into  this  discussion  for  reasons 
which  should  be  apparent,  since  the  main  issue 
was  brought  before  this  Society  by  Mr.  White  in 
the  discussion  on  my  paper  en  Routine  Assaying. 
1  was  under  the  impression  that  I  had  disposed  of 
Mr.  White's  argument  in  my  reply,  but  it  appears 
that  he  is  difficult  to  convince. 

That  Mr.  Hogenraad  finds  it  necessary  to 
scorily  his  buttons  even  with  his  improved  flux 
is  surely  indicative  of  imperfect  fluxing,  because 
scorificatiou  implies  the  removal  of  substances 
which  would  otherwise  interfere  with  perfect 
cupellation  by  carrying  some  of  the  noble  metals 
into  the  cupel. 

The  fallacy  shared  by  Mr.  White  and  Mr. 
Hogenraad  as  to  the  redundancy  of  borax  in 
fluxing  ores  of  this  description  arises  from  an 
imperfect  conception  of  the  functions  of  the 
components  of  a  flux,  and  also,  in  Mr.  Hogenraad's 
original  flux,  from  abuse.  Excess  of  borax  can  be 
condemned  as  if  none  were  used,  perhaps  even  more 
so.  The  difficulty  of  forming  a  true  conception 
of  the  various  duties  of  the  different  ingredients 
in  a  flux  is  not  made  less  by  the  scarcity  of  data 
on  the  subject  in  our  text  books,  and  a  really 
scientific  investigation  of  the  matter  is  badly 
wanted.  If  I  may  be  allowed,  I  should  like  to 
quote,  however,  from  a  recent  work*  where  the 
matter  of  fluxing  is  dealt  with  from  a  somewhat 
broader  point  of  vieiv  than  usual,  although  I  do 
not  find  much  relative  to  the  borates. 

A  Manual  of  Fire  Assaying.  Chas.  H.  Fulton.  Hill  Publish- 
ing Co.,  London,  E.C.,  1907. 


Mr.  Fulton  states  that — 

"  The  temperature  at  which  charcoal  or  argol 
begin  I  on  PbO  to  form  |'l>  is  well  below 

906   I '..  the  melting  point  of  Pb<  I 

"The  formation  point  of  a  boro-silicate  PbO, 
Na  .<  ».  l>ii  I  2B  I  »  .  the  c<  astituents  ol  which  are 
contained  in  nearly  all  assay  chai  _ 

"In  the  fusion  of  a  mixture  containing  silica 
various    bases    and     boras   glass,    thai    silicate 
borate  having  the  lowest    formation   point   will 
form,  and  then  as  the   temperature   i •■ 
either  silica  or  base  or  both,  as  th<  3e  are  in  i 
of  the  ratio  required  to  form  the  lowesl  form 
poinl    compound.     If  the  temperature  does  riot 
rise  high  enough  to  cause  this   absorption    the 

-  of    silica    or    base   or    both    will    remain  in 
suspension." 

In  another  place  the  author  states  that  silicate 
of  lead    is   difficultly   decomposed    by    reducing 

-  but  th<   bor  lie  is  easily  reduced. 

Now,  it  must  not  be  forgotten  that  a  good  deal 
of  the  gold  is  attached  to  the  pyrites:  were  it 
free  or  merely  attached  to  silica,  there  would  be 
no  great  use  for  borax  to  assist  in  collecting  the 
gold,  but  as  it  is,  my  former  argument  is  to  a 
extent  continued  by  the  author  I  have 
quoted.     Not  only  does  the  boras  make 

the  charge  more  fluid  but  it  also  carries  the  i 
of  oxide  of  lead,  which  is  ready  to  be  reduced  by 
the  pyrite  at  the  precise  moment  that  this  body  is 
being  converted  into  FeO  and  S03  and  by  the 
same  agency.  The  soda  is  not  so  effective  for 
this  purpose  and  has  other  duties.  But  really 
this  is  only  traversing  again  the  ground  covered 
in  my  reply  to  the  discussion  on  my  paper  already 
referred  to,  and  since  the  other  side  have  not 
brought  any  arguments  beyond  Mr.  Hogenraad's 
flux,  and  the  idea  of  a  non-borax  flux  is  scouted 
by  all  previous  critic-,  with  the  exception  of 
Mr.  White,  I  think  I  need  say  no  more. 
Soda  as  a  Mux  is  decidedly  slow,  requires 
a  higher  temperature  than  most  of  us  can 
get,  and  is  most  expensive  from  its  action 
on  the  crucible.  The  same  applies  to  liti 
and  I  must  still  maintain  that  it  is  possible,  if  the 
experimental  work  is  carried  out  with  due  regard 
to  all  factors,  to  so  assimilate  the  quantitii 
borax,  soda,  litharge  and  reducing  agent  as  I  a 
a  perfect  rlux  which  is  non-corrosive  and  gives 
full  values  for  the  noble  metals,  at  the  same  time 
being  more  economical  in  every  way  than  either 
Mr.  Hogenraad's  or  certainly  Mr.  White's  later 
suggestion  of  a  litharge  flux.  I  doubt  if  this 
gentleman  ever  had  an  average  of  8  to  10  fusions 
out  of  each  crucible  with  his  flux,  but  it  is  no 
uncommon  performance  with  a  properly  regulated 
boro-silicate.  This,  of  course,  refers  to  pots  of 
all  sizes.  The  average  for  some  of  the  smaller 
sizes  is  often  much  better. 
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the   laboratory:    [ts    economic 

vai.i  1:. 


.-,-  Meeting,  1907.) 


By    A.    McArthtjb    Johnston,    M.A.,    F.C.S. 
i  Membei  I. 


DISCI  SSION. 

Prof.  J.  A.  Wilkinson:  In  his  opening 
remarks  the  author  briefly  refers  to  the  time 
when  the  assayer  was  looked  upon  as  a  "necessary 
evil,"  and  in  a  sentence  or  two  bridges  the  gap 
which  has  brought  this  official  into  a  happier 
position.  The  story  of  this  struggle  is  well 
known  to  most  of  us,  and  one  can  only  venture 
at  this  juncture  to  express  the  pious  hope  that  in 
the  case  of  the  testing  laboratory  this  chapter 
will  n<»t  have  to  be  recorded.  That  the  post  of 
assayer  is  even  yet  not  what  we  should  desire 
to  see,  is  shown  from  a  reply  to  some  questions 
I  put  recently  to  one  of  them,  a  propos  of  the  use 
of  air  in  refining  cyanide  bullion.  The  title 
which  the  author  has  seen  fit  to  give  to  his  paper 
is  the  broad  one  of  "  The  Laboratory,"  and  with 
such  a  title  I  personally  expected  a  full  treatment 
of  the  subject.  He  confines  himself,  however,  to 
one  kind,  viz.,  the  testing  laboratory,  leaving  out 
of  consideration  the  other  uses  to  which  labora- 
tories have  been  and  are  being  put,  namely  (1) 
for  purposes  of  instruction,  (2)  for  research.  It 
may  be  said  that  the  latter  often  goes  hand  in 
hand  with  the  testing  of  materials.  This  I  am 
prepared  to  admit,  but,  on  the  other  hand,  there 
are  few  laboratories  where  this  i>  carried  out  to 
any  great  extent,  and  in  this  country  I  know  of 
none.  This  kind  of  laboratory  is  to  be  found  in 
factories  whose  sole  object  is  the  production  of  a 
special  kind  of  manufactured  material  from  raw 
products,  and  the  research  undertaken  has 
generally  for  its  object  the  betterment  of  the 
manufactured  article,  the  cheapening  of  the 
of  manufacture  or  the  production  of 
new  materials  which  will  either  displace  the  old 
or  at  least  sell  just  as  well  in  the  market.  Such 
laboratories  are  to  be  found  in  Germany,  the  most 
brilliant  example  to  my  knowledge  being  the  one 
attached  to  the  Baden  Anilin-  and  Soda-Fubrik 
at  Ludwigshafen  am  Rhein.  About  fifteen  years 
ago  I  was  interesting  myself  in  the  fitting  up  of 
laboratories  and  had  made  a  final  design  of  a 
chemical  laboratory  which  I  thought  would  meet 
all  needs,  when  I  had  the  pleasure  of  seeing 
Professor  Armstrong's  report  on  the  above 
laboratory.  The  result  was  that  I  had  to  remodel 
many  of  my  ideas,  as  I  had  never  before  heard  or 
understood  the  extent  to  which  a  works  would  go 


in  its  efforts  to  forge  ahead.  It  was  in  this 
laboratory  that  the  artificial  manufacture  of 
indigo  was  first  worked  out,  and  this  result  has 
led  to  the  capture  of  this  trade  by  this  German 
firm  amongst  others,  and  incidentally  has  almost 
closed  down  the  indigo  fields  of  India,  where  the 
supply  was  formerly  obtained,  and  which 
amounted  practically  to  a  monopoly.  This  trade 
meant  thousands  of  pounds  per  year  to  India, 
most  of  which  has  in  this  method  been  converted 
to  Germany.  This  story  is  but  a  repetition  of  the 
similar  one  which  succeeded  the  artificial  prepara- 
tion of  alizarin  by  Graebe  and  Liebermann  in 
1868,  and  considering  what  has  been  done  in  this 
respect,  I  do  not  feel  it  rash  to  predict  that  it  is 
only  a  matter  of  time — a  short  time — ere  rubber 
itself,  now  so  largely  grown  in  tropical  countries, 
will  be  a  product  of  the  laboratory.  By  the 
researches  of  Professor  Harries  our  knowledge  of 
its  formula  and  constitution  has  been  considerably 
advanced,  and  when  once  this  has  been  settled,  a 
few  years  will  see  its  artifical  production.  The 
use  of  a  laboratory,  however,  will  appeal  much 
more  to  a  mining  community  such  as  this,  if  we 
consider  for  a  moment  its  utility  in  the  manu- 
facture of  one  of  the  miner's  best  tools ;  I  refer  to 
explosives.  The  chief  ingredients  of  modern 
explosives  are  nitro-cotton  and  nitro-glycerine, 
both  of  which,  chemically,  belong  to  the  same 
class  of  substances  as  those  mentioned  above. 
Their  discovery  and  their  history  tell  the  same 
tale,  and  in  consequence  the  laboratory  is  the 
guiding  factor  in  the  works.  In  fact,  it  would  be 
practically  impossible  to  manufacture  high 
explosives  without  carefully  testing  the  raw 
materials  used,  and  also  the  products  at  every 
stage  of  the  manufacture.  The  fate  of  a  works 
that  tried  to  economise  by  dispensing  with 
the  laboratory  would  be  that  it  would  sooner  or 
later  become  a  castle  in  thin  air. 

The  same  story  can  be  told  in  the  manufacture 
of  steel,  and  the  advances  recently  made  in  this 
branch  have  been  entirely  due  to  the  intelligent 
use  of  the  laboratory  and  its  resources.  The 
microscopic  test  used  by  the  author  in  determin- 
ing the  quality  of  the  shafting  supplied  is  an 
example  of  some  of  the  recent  work  in  this 
direction,  this  being  one  of  the  surest  methods  of 
differentiating  wrought  iron  from  other  kinds  of 
iron  or  steel.  It  is,  therefore,  pertinent  to  ask, 
since  the  value  of  the  laboratory  has  been  amply 
demonstrated  in  other  countries,  how  long  are  you 
going  to  buy  your  lime,  your  coal,  your  steel, 
your  cyanide,  etc.,  without  a  knowledge  of  what 
you  are  purchasing  1  A  comparatively  small  out- 
lay will  put  you  in  possession  of  that  knowledge 
by  the  intelligent  use  of  a  laboratory  properly 
staffed  and  equipped.  Are  you  still  going  to  test 
your  boiler  water   by   allowing   it  to    rot    your 
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boiler  tubes  away'  Are  you  still  going  to  tesl 
your  cyanide  by  finding  that  at  the  end  of  the 
month  you  have  used  a  much  larger  quantity  to 
get  the  same  extraction  I  These  questions  and 
many  others  that  could  be  formulated,  yum-  own 
experience  will  answer.  What  the  author  lias 
stated  of  Germany  and  America  I  can  corroborate 
most  fully  from  my  own  knowledge,  and  the 
great  ptogress  made  during  the  last  two  decades 
by  these  countries  has  been  built  on  the  solid 
basis  of  laboratory  work  and  research. 

The  particular  substances  used  here  and  the 
methods  of  testing  them  have  been  dealt  with 
fairly  fully  by  the  author,  and  the  examples 
given  show  the  good  use  to  which  the  Goldfields 
laboratory  lias  been  put.  In  cases  where  large 
sums  are  spent  on  raw  materials  during  the  year 
the  economic  value  of  such  a  laboratory  is  placed 
beyond  all  doubt,  ami  a  true  sincere  and  hearty 
co-operation  between  the  works  and  the  laboratory 
will  in  the  end  prove  the  best  instrument  for 
economically  controlling  a  mine  to  the  best 
advantage  for  all  concerned,  both  owners, 
employers  and  employees  The  interdependence 
of  each  upon  the  other  must  lie  fully  realised  and 
the  sphere  of  each  thoroughly  grasped.  The 
laboratory  worker  must  have  a  clear  conception 
of  the  functions  and  limitations  of  his  work,  and 
the  practical  man  should  possess  a  true  realisation 
of  the  assistance  which  the  other  can  render.  The 
problems  which  each  has  to  solve  are  so  different 
that,  unless  such  a  mutual  understanding  is 
existent,  the  assistance  which  each  can  render  the 
other  will  be  hampered  if  not  negatived,  and  the 
last  state  will  be  worse  than  the  first.  Both  are 
working  for  the  same  object,  and  it  is  only  by 
keeping  this  in  view  that  the  maximum  sn 
■can  be  achieved. 

In  connection  with  that  portion  of  the  paper 
which  deals  with  the  methods  u^eci  in  testing  the 
various  materials  I  was  surprised  to  find  that  the 
testing  of  paints  had  not  been  carried  out.  As 
regards  the  question  of  the  purity  of  oxygen 
when  compressed  in  steel  cylinders  I  was  surprised 
to  find  that  the  author  had  had  a  belief  at  some 
time  or  ether  that  the  oxygen  was  pure,  since  it 
is  well  known  that  such  is  not  the  case.  In  one 
experiment,  some  years  ago,  I  used  the  oxygen 
from  this  source  for  a  combustion,  as  it  was 
almost  impossible  at  the  time  to  prepare  it  myself 
as  I  had  been  accustomed  to  do,  but  I  found  it 
necessary  to  pass  it  through  several  bottles  of 
KOBLAq  and  HoS04  before  I  dared  to  use  it,  and 
even  then  the  gas  obtained  contained  about  l!  of 
nitrogen. 

Another  subject  which  calls  for  far  more 
attention  than  the  auvhor  has  given  to  it,  is  the 
subject  of  rope  greases.  This  is  closely  related 
to  the  subject  previously  discussed,  namely,  oils, 


but   the    required    tests    would    be    essentially 
different.     It  would  be  interesting  to  know  what 
has  been  done  in  this  matter,  which  in  thi 
of  mining  is  so  extremely  important     As  far  as 
explosives  are  concerned  t  hi  de  bj  the 

manufacturers   themselves  an  d    that    all 

that  is  required  in  thi-  connection  ;-  a  check  now 
and  then.  It  must  also  be  remembered  hen- that 
the  Explosives  <  Office  of  the  Mine,  I  ►epartment  are 
continually  carrying  out  tests  in  this  direction, 
and  hence  the  necessity  for  this  on  the  pa 
the  mines  themselves  is  minimised  to  a  consider- 
able extent. 

In  conclusion,    i   should  like  to   add    my  thanks 

to  those  already  expn — d  to  the  author,  and  at 
the  same  time  congratulate  the  Consolidated 
Goldfields  on  their  enterprise  in  establishing  such 

a  useful  and  important  testing  laboratory,  in 
which  1  wish  them  the  £         ss,   which  I  an; 

they  will  achieve. 

XoTHS    o\    SMALL    STOPE    DRILLS. 


Read  at   October  Meeting,   I'm;.) 


By  E.  M.  Weston  (Associate). 


DISCU8SI0N. 

Mr.    R.    H.  Anderson,  at  the  request  of  the 
President,  then  gave  a  detailed  description  of  a 

patent  bit  which  was  on  view,  saying  that  the 
usual  form  of  starter  in  practice  was  .1  in.  to  2  j 
in.  across  the  cutting  edges,  while  the  side  or 
guiding  faces  of  the  drill  were  about  1  \  to  1  \  in., 
the  cutting  edges  being  forged  either  by  hand  or 
machine.  These  systems  of  dressing  the  bit  are 
not  accurate,  the  principal  fault  being  that  each 
blade  is  different  in  length.  If  there  is  only  a 
difference  of  ^  inv  one  guiding  face  is  sure  to 
be  out  of  action.  It  is  evident  that  the  bit  or 
cutting  head  should  be  exact  to  -,,1,,,  part  of  an 
inch,  and  that  on  striking  the  bottom  of  the  hole 
each  fd^e  should  carry  its  equal  share  of  the 
shock  and  each  guiding  face  its  share  of  side 
pressure.  The  present  drill  steel  is  tapered  down 
to  1 1  in.  where  attached  to  the  chuck,  and  the 
piston  rod,  as  a  rule,  is  2  in.  :  1  have  noticed  a 
good  many  much  smaller  in  diameter — 1|  in. 
The  proportion  between  1  i.  in.  and  1|  in.  is 
entirely  wrong  to  transmit  the  heavy  blow 
necessary  for  cutting  hard  rocks.  In  wat 
rock  drills  at  work  anyone  with  a  mechanical  ear 
will  suffer  from  the  harsh  sound  which  is  the 
result  of  the  wrong  design  of  drill  steel.  The 
continual  jar  and  shake  due  to  the  want  of  equili- 
brium causes  fractures  of  the  piston  rod  and  the 
drill  steel. 
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-  left  to  the  care  <»f  the  blacksmith  to  gauge 

•;  >n  in  diameter  of  the  drills,  ami   that 
principal         -        why  they  start  the  hole 
'l'l  in.  and  finish  up  1]  in.     As  the  rate  of  drill- 
ing   is    proportional    to   the    volume   excavated 
there   w<  uld  be  much  saving  if  you  i 

I  --  liameter.     With  the  detachable 

bit  I  have  invented,  the  thill  steel,  is  made  1^'  in., 

I   to   the   chuck.      It    is    hardened 

and  tapered  down  to  the  cutting  head.     There  is 

gh  guiding  face  on  the  drill  bit  to  keep 

the  whole  true,  and  the  guiding  face  we  irs  away 

without  any  binding  against  the  side  of  the  hole. 

The  bit  is  never  tight  in   the  hole.     The  guiding 

-     segments  of  the  same  circle,  the  bit 

_  made  in  dies,  and,  the  efore,  being  perfectly 

The  bit  is  also  exactly  true  with  the 

i.  and  it   is   impossible   for   the  bit  to 

out  of  line  without  pulling  the  piston  rod 

with   it.     There  is  no  scoring  in  starting  a  hole, 

and    the    shock    that    is    delivered    through    the 

.    rod   is  transmitted  to  the  face  of   the  bit 

and   is  not  absorbed  in  friction  on  the  side  faces 

or  in  the  loss  of  energy  due  to  want  of  equilibrium 

on  the  cutting  edges.     Actual  practice  with  these 

bits  lit-  demonstrated  that  I  can  get  100       more 

efficiency,  that  is,  two  holes  can  be  drilled  as  a  _ 

one   in   present  practice.     I  have  been  fortunate 

_ii   to   get   the    Ma}    Consolidated   to    equip 

their  mine  throughout  with  these  detachable  bits, 

aud   they  will  be  in  operation  within   the   next 

four  months. 


Notices  and  Abstracts  of  Articles  and 
Papers. 


Can  you  sharpen  these 
No.  they  are  only  to 


Mr.  T.  Lane  Carter  : 

bit- 
Mr.  R.  H.  Anderson 

be  used  once. 

The  meeting  then  concluded,  after  the  President 

had  expressed  the  compliments  of  the  season  to 

all  present  on  behalf  of  the  Council. 


Obituary. 


Mr.  Edwabd  Descou  Chester  (Member), 
Mining  Engineer,  formerly  resident  for  some 
years  on  the  Band.  Mr.  Chester  was  elected 
a  member  in  July,  1903,  and  contributed  a  paper 
on  "A  System  of  Crushing  Bock  in  Stages  by 
"Wet  and  Suggestions  as  to   how   this 

i  Best  be  Achieved,"  which  is  published 
in  Vol.  IV.  of  the  Proceedings. 

Mr.  \V.  BoFF,  formerly  a  Cyanide  Foreman  on 

the    East    Hand    Proprietary    Mines,    Ltd.      Mr. 

Boff  joined  the  Society  as  an  Associate  in  Sept., 

and  was  elected  a   member  on  the   21st 

Oct.,  1905. 


CHEMISTRY. 

The  Detection  of  Mercury  in  Explosives. — 
"  One  hundred  grams  of  the  substance  tu  l>e  tested 
i-  gronnd  up  in  a  mortar  with  an  equal  amount  of 
purified  French  chalk,  the  grinding  being  done  in 
small  quantities  at  a  time.  The  mixture  is  put  in  a 
ila>k  in  a  water  oven  and  attached  by  glass  tubing 
passing  out  of  the  oven  to  a  Woolffs  Mask  or  other 
absorption  apparatus  containing  50  c.c.  of  water, 
with  0  75  c.c.  of  strong  sulphuric  acid.  Aspiration 
b  applied  gently  to  the  whole  system,  while  the 
Haskis  heated  to  the  temperature  of  boiling  water. 
In  about  two  hours9  time  the  mercuric  chloride  will 
be  transferred  t<>  the  dilute  snlphuric-acid  solution 
in  the  absorption  apparatus. 

Electrolysis  of  the  solution  with  a  gold  cathode 
and  a  platinnm  anode,  using  a  current  of  about 
ii-.")  amp.  at  •_'  volts,  will  yield  an  amalgam  on  the 
cathode  which  may  lie  weighed  and  the  experiment 
made  quantitative  where  the  quantity  of  mercury  is 
large.  With  the  small  quantities  usually  present, 
no  decided  deposit  will  be  risible  on  the  gold.  The 
gold  foil  is  removed  from  the  electrolyte  while  the 
current  i<  still  running,  washed  in  distilled  water  and 
alcohol,  dried,  rolled  into  a  cornet  and  inserted  into 
a  small  glass  sealed  tube,  6  mm.  in  diameter  and 
about  35  mm.  long,  which  has  its  expanded  mouth 
-round  flat  to  lit  snugly  against  a  microscope  glass 
slide.  The  glass  tube  is  fitted  in  the  hole  in  a  stout 
brass  plate  and  then  very  gently  beated,  after  a  dry 
microscope  slide  has  been  placed  on  the  top.  A 
sublimate  will  be  obtained  on  the  glass  slide,  and 
care  must  he  taken  not  to  raise  the  temperature 
sufficiently  to  re-volatilize  this.  The  slide  on  being 
examined  under  the  microscope  (about  250  diameters) 
by  transmitted  and  reflected  light  will  -how  globules 
of  metallic  mercury  of  large  or  small  size,  according 
to  the  skill  with  which  the  heating  has  been  con- 
ducted. If  the  globules  are  very  small  they  may  not 
be  readily  recognised  as  mercury,  but  under  the 
conditions  of  the  method  any  -mall  opaque  dots, 
showing  brilliant  specks  by  reflected  light,  must  he 
mercury,  and  a  repetition  of  the  test  will  probably 
show  larger  globules."  W.  A.  H  AEG  REAVES  and  W. 
T.  Rowe. — Engineering  and  Mining  Journal,  Sept. 
7.  1907,  p.  443.'    (G.  H.  S.) 

Estimation  ok  Thiosulphate  iv  Presence  op 
Sulphite. — "The  reaction  i-  based  on  the  decompo- 
sition of  thiosulphate  by  potassium  cyanide  with  the 
production  of  sulphite  and  thiocyanate,  the  latter 
being  estimated  by  Volhard's  method  with  A'/10 
silver  nitrate  solution.  The  process  is  carried  out  as 
follows: — To  an  approximately  A'  lo  thiosulphate 
solution  are  added  1  gm.  of  potassium  cyanide  and 
2  c  <■.  df  a  1")  per  cent,  solution  of  sodium  hydroxide, 
both  free  from  chloride,  and  the  mixture  heated  for 
half  an  hour  on  the  water  hath.  The  -olution  con- 
taining sulphite,  thiocyanate  and  excess  of  cyanide 

i-    cooled    and    made    up    to    100   c.c.      The    excess    of 

cyanide  is  then  estimated  in  20  c.c.  of  this  solution 
with  X  10  silver  nitrate  by  Liebig's  process.  A 
known  excess  of  the  silver  nitrate  solution  is  then 
added,  together  with  ililute  nitiic  acid,  for  the  com- 
plete precipitation  of  t  he  thiocyanate.  and  its  amount 
estimated  by  hack  titration  with  standard  thiocyanate 
solution  by  Volhard's  process.  A.G  [JTMANN,*.  anal. 
Chem.,  1907,  8,  485  500.  —Journal  of  the  Society 
of  Chemical  Industry,  Sept.  1G.,  1907,  p.'  991.    (A.  W.) 
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Corrosion  of  Iron  \  nd  Steel  In  studying  this 
problem  the  authors  prepared  lir-i  ;<  large  quantity  of 
pare  iron  from  which  alloys  were  carefullj  prepared 
lining  known  quantities  of  the  different  elements 
occurring  in  commercial  iron  and  steel.  The  theories 
of  corrosion  arc  :  (H  The  carbon  dioxide  theory  first 
proposed  by  Dr.  Grace  Calvert  in  1871,  and  confirmed 

by  Crum  Brown  in    1888  and  G.  T.  M ly.     This  is 

summarised  in  the  equat  ions 

4(Fe     I!  <>     CO        II.  cm      ill 

•ilV<<>;    till,<>     u.    2Fe„(OH)8     ho. 

(2)  The  electrolyiic  theorj  advanced  by  Whitnej  in 

1903  founded  on  Nernst's  conception  of  electrolyth 

solution  pressure  and  the  i lern  theorj  of  solutions. 

(;i)  The  hydrogen  peroxide  theorj  represented  thus 
IV     ll.o     ivo  '  II 
II      u      ll.,<>.. 
•2Fe<>     ll..<>.     I-'.  ■..(»  2(OH] .  i  rii-t  1 
The  authors  first  repeated  Moody's  experiments  and 
got  the  same  results,  but  they  state  that   his  experi- 
ments in  which  the  iron  was  placed   in  chromic  acid 
are  useless  because  the  latter  renders  the  iron  passive. 
Further  experiments  led  them  to  support  Whitnej  in 
the  statement  that  iron  will  dissolve  in  wain-  which 
contains   not   more  than  a   trace   of  electrolyte,   no 
oxygen,  and  only  that   amount   of  C02  which  is  not 
retained  by  a  strong  alkaline  hydroxide. 
Further  experiments  showed  : 

a.  That  the   primary   function   of  oxygen    in    the 

corrosion   of  iron  is  in  depolarising  tli cathodic 

portions  of  the  iron  upon  which  hydrogen  tends  to 
precipitate,  and  that  a  secondary  function  is  the 
oxidation  of  the  ferrous  iron  ion  to  the  ferric  form 
with  its  subsequent  precipitation  as  ferric  hydroxide. 

b.  That  the  rapidity  of  corrosion  in  water  is  a 
linear  function  of  the  partial  pressnre  of  the  oxygen 
in  the  atmosphere  above  the  water. 

c.  That  an  electric  current  can  pass  between  bright 
iron  and  iron  covered  with  scale  (1)  if  the  concentra- 
tion of  the  If  ions  be  increased  by  the  presence  of  an 
acid  or  (2)  if  oxygen  and  some  other  depolarising 
suhstance  he  present. 

f/.  That,  in  certain  instances,  area-  having  marked 
difference  in  potential  exist  in  far  greater  number 
upon  the  surface  of  a  piece  of  iron  prone  to  corrosion 
than    upon   iron   which    is   resistant    to    corrosion. 

Walker,  Cederholm  &  Bent.  Journal  Amer. 
Chem.  Society  xxix.,  9,  1251,  Sept.,  1907.    (J.  A.  W.) 


Preparation  of  Hydrogen  in  the  Cold  from 
Iron  and  Carbonic  Acid. — " The  reaction  which 
takes  place  in  the  spontaneous  formation  of  iron  rust  : 
in  B.20  +  Fe  =  FeCOsH  If...  may  he  accelerated  by 
agitation,  etc.,  so  as  to  become  a  practicable  method 
for  the  production  of  hydrogen.  In  one  experiment, 
250—300  gm.  of  fragments  of  flint  were  introduced 
together  with  water  into  a  steel  bottle  50  cm.  high 
and  of  2.'.  litres  capacity,  and  carbon  dioxide  was 
passed  in  until  the  air  was  displaced  and  the  liquid 
was  saturated  with  the  gas.  The  bottle  was  then 
closed  by  a  steel  cover,  and  placed  in  an  apparatus 
where  it  made  about  2,000  revolutions  per  hour.  In 
another  experiment,  the  contents  of  the  bottle  con- 
sisted of  10  gm.  of  cast  iron  filings,  250  gm.  of  pieces 
of  cast  iron  or  steel,  '2.">0  gm.  of  water,  and  carbon 
dioxide.  In  both  cases  there  Mas  no  appreciable 
change  in  the  pressure  inside  the  vessel,  and  after 
36  4(i  hour-,  the  pas  withdrawn  from  the  bottle  con- 
sisted of  pure  hydrogen.  At  the  end  of  _<>  hours  the 
gas  consisted  of  about  two-thirds  of  hydrogen  and 
one-third  of  carbon  dioxide.  If  the  reaction  be  effected 
in  a  glass  vessel,  there  is  a  decrease  in  the  pressure 
within   the  vessel,    owing   to   absorption    of    carbon 


dioxide  by  alkali   from  the  glass.     Bj    introducing 
nitrobenzene  ini<>  the  vessel  togethei   with  the  other 
raw  materials,  anilinecan  he  produced."     A.  Bl 
Bull.  Soc.  Chim.,  1907,  /,  661     662.     Journal  oj  the 
Society  of  Chemical  Industry,  Sept.  16,  1  * »' .7 .  p 
i  A.  W.) 


The  assay  is  conducted  by  dissolving  the  matti 
fuming  nitric  acid,  diluting!  with  20  c.c.    of  wa 


i  i  oi  Zinc  in  i  he  Asbai  "i  <  Ioppbr  M  vn  i 
"The  author  lias  substituted  zinc  for  nluminiuni  for 
removing  the  copper  from  solution  in  the  assaying  of 
matte  in  which  iron  is  also  to  be  determined.  Zinc 
does  not  interfere  with  the  delicacy  of  the  iodide 
estimation  for  copper,  so  thai  method  may  he  used. 
The  author  lind-  thai  with  zinc  a  more  complete 
separation  is  obtained  than  with  aluminium,  the 
conditions  are  less  rigid  and  the  method  i-  more  suit- 
able than  the  thiosulphate  one,  and  can  beadvan- 
tageously  used  with  most  copper-bearing  materials 
met  with  in  work-  practice,  especially  when  both 
copper  and  iron  have  to  be  determined.  The  zinc 
used  is  iii  thin -trip-,  about  '■'<  0*25  in.,  rolled  up  foi 
about  half  their  length,  so  that  they  float  vertically 
in  the  liquid  and  extend  the  whole  depth  of  the 
solm  ion. 

latte  in 
rater, 
adding  5  c.c.  of  strong  sulphuric  acid  and  heating  the 
solution  until  white  fumes  are  copiously  evolved. 
When  cool,  (in  '-.(■.  of  water  are  added,  and  the. 
solution  i-  heated  to  a  gentle  boil  when  the  zinc  is 
introduced  and  a  small  funnel  inserted  in  the  mouth 
of  the  l!a-k.  When  the  precipitation  and  reduction 
are  complete,  the  funnel  i-  washed  and  removed,  and 

a  glass  wool  plug  pined  iii  it.  The  solution  i-  then 
decanted  through  the  wool,  the  flask  rinsed  out 
with  dilute  sulphuric  acid  several  times,  passing  the 
rinsings  also  through  the  wool.  The  iron  in  the 
filtrate  is  then  immediately  titrated  with  permanga- 
nate or  bichromate.  The  funnel  i-  replaced  in  the 
mouth  of  the  flask,  a  little  nitric  acid  poured  on  the 
wool  to  dissolve  any  copper,  washing  with  about 
20  <■  <■.  of  water.  The  funnel  is  removed  and  the 
iodide  method  for  copner  proceeded  with  in  the  nsnal 
way.  A  blank  experiment  should  be  tried  on  each 
fresh  lot  of  zinc."  I>.  M.  Levy,  Engineering  and 
Mining  Journal,  1907,  34,  262.— Journal  of  the 
Society  of  Chemical  Industry,  Sept.  Hi,  1'inT.  p.  970, 
(A.  W.)" 


Determination  of  Cyanogen  in  Mercuric  and 
Complex  Cyanides.-  "For  the  determination _ of 
cynnogen  in  mercuric  cyanide,  the  aqueous  solution 

of  the  hitter  i-  made  strong'y  alkaline  with  sodium 
hydroxide,  and  commercial  alnmi'dum  powder,  tree 
from  halogens,  i-  added  gradnally  with  vigorous 
agitation.  For  each  gram-molecule  of  mercury, 
12-  15  -in. -molecule-  of  -odium  hydroxide  and 
4  5  gm. -molecules  of  aluminium  are  used,  and  the 
latter  is  added  in  the  course  of -J  3  hours  at  intervals 
of  10—15  minutes.  When  reduction  is  complete 
solution  is  filtered,  and  the  cyanogen  'now  present  as 
sodium  cyanide)  determined  by  one  of  the  usual 
methods.'  The  results  are  good  in  present 
chlorine-,  bromine-,  iodine-,  and  thiocvanoeen  ions,  and 
analvses  of  the  compounds,  Hg(CN  NOs,Hg  I  x 
and  Hg(CN)Cl,  are  described.  The  method  may  be 
used  for  the  determination  of  cyanogen  in  complex 
iron-cyanogen  compounds,  a  weighed  quantity  being 
heated  with  excess  of  yellow  mercuric  oxide,  and 
after  filtering,  treated  as  described  above.'  —  \  . 
Borelli,  Gaz.  chim.  ttal.,  1907,  S7,  I.,  429  134 
Journal  of  the  Society  of Chemical  Industry,  Sept.  30, 
1907,  p.  1030.     (A.  W.) 
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Reduction  ok  Cerium  Dioxide  by  Hydro- 
quinone  and  separation  <>k  cerium  from 
THORIUM. — "Quinol  (hydroquinone)  reduces  cerium 
dioxide  to  cerous  oxide,  being  itself  converted  chiefly 
into  quinhydrone,  but  to  a  small  extent,  also,  into 
quinone.  For  the  preparation  of  cerous  sulphate, 
II  O,  a  mixture  of  equal  parts  by  weight 
of  cerium  dioxide  and  quinol,  together  n\  Lth  distilled 
water  and  moie  than  the  calculated  quantity  of 
sulphuric  arid  i-  heated  nearly  to  boiling  for  4—5 
minute-.  Cerous  chloride,  2CeCl3,15H20,  can  be 
prepared  in  an  analogous  manner  from  1<»  parte  of 
cerium  dioxide,  7  parts  of  quinol,  and  concentrated 
hydrochloric  acid.  The  conversion  of  cerium  dioxide 
into  cerous  sulphate  in  presence  of  dilute  sulphuric 
acid  in  this  way.  can  be  utilised  for  the  separation  of 
cerium  from  thorium,  as  thorium  dioxide,  after 
ignition,  is  only  slightly  soluble  in  dilute  acid." — L. 
Marino,  Gaz.  chi,n.  ital.,  1907,  37,  L,  51—54.— 
Journal  of  the  Society  oft  'hemical  Industry,  Sept.  lfi, 
L907,  p.  990.     (A  W.  | 


Determination  of  Chromium  in  Steel. — "The 
author  {rives  the  following  details  for  carrying  out 
his  method  of  determining  chromium  in  ordinary 
steels  :  -Mu-h  a  quantity  is  weighed  out  as  will  eon- 
tain  0"02 — 0*03  Lrm.  of  chromium,  and  is  dissolved  in 
sulphuric  acid  (20  for  steels  containing  0"5 — 2'0  of 
chromium,  up  to  50  for  ferrochromes  with  33  l,  the 
acid  being  gently  warmed  and  finally  boiled.  After 
the  oxidation  of  the  iron  by  means  of  nitric  acid,  or 
ley  persulphate,  bhe  free  acid  is  neutralised,  and  then 
5  gm.  of  ammonium  persulphate  are  added.  The 
liquid  is  then  diluted  to  400—500  c.c,  treated  with 
•_'n  c.c  of  sulphuric  acid  of  sp.  gr.  IIS,  and  boiled  for 
20 — 30  minutes.  If  the  -amide  contain  but  small 
percentages  of  chromium  and  manganese,  it  should 
not  be  boiled  as  above,  but  heated  for  an  hour  on  the 
water  hath,  and  finally  boiled  for  10  minutes.  If 
manganese  peroxide  separate,  the  oxidation  of  the 
chromium  is  complete,  but  if  no  manganese  he 
present,  the  liquid  should  he  cooled  to  50'  < '.,  -I  gm. 
of  persulphate  added,  and  the  boiling  continued  for 
20  minutes  more.  Any  manganese  peroxide  is 
tillered  oil' and  washed,  and  the  manganese  separately 
determined;  the  chromium  in  the  filtrate  is  deter- 
mined by  addition  of  excess  of  ferrous  sulphate 
solution  of  known  strength,  and  back-titration  by 
permanganate  or  bichromate. 

If  more  than  traces  of  tungsten  be  present,  the 
sample  i-  dissolved  in  45—50%  sulphuric  acid,  and 
boiled  till  no  further  trace  or  hydrogen  is  evolved. 
Nitric  acid  of  sp.  gr.  1  "2  is  then  added  gradually,  and 
the  liquid  boiled  till  oxidation,  both  of  ferrous  salt 
and  of  tungsten,  is  complete.  Sodium  phosphate 
(20  c.c.  of  10  solution  i  i-  i  hen  added,  to  convert  the 
tungsten  into  soluble  phosphotungstate,  and  the  liquid 
is  made  distinctly  alkaline  with  a  concentrated 
solution  of  -odium  hydroxide.  Dilute  sulphuric  acid 
is  now  added  very  gradually,  with  constant  stirring, 
till  the  precipitated  ferric  hydroxide  is  just  dissolved. 
The  solution  should  now  he  perfectly  clear,  and  the 
treatment  with  ammonium  persulphate  can  he  pro- 
ceeded with  for  the  determination  of  the  chromium. 
The  manganese  should  he  determined  in  a  separate 
portion  to  which  phosphate  has  not  been  added." — 
<;.  von  KNORRE,  Stahl  a.  Eisen,  1907,  'i,  12^1— 12.16. 
— Journal  of  the  Sod,),/  of  Chemical  Industry,  Sept. 
30,  1907,  pp.  1010—11.  '  (A.  \Y.) 


date  i>  very  soluble.  The  substance  to  be  tested 
(containing  only  cobalt,  nickel,  or  both),  is  made 
almost  neutral  with  alkali,  and  a  huge  excess  of 
saturated  aqueous  solution  of  ammonium  molybdate 
is  added;  the  liquid  is  then  heated  to  7"  ( '.  and 
shaken.  In  presence  of  cobalt,  the  solution  i-  rose- 
coloured ;  if  nickel  he  present,  a  dense  crystalline 
greenish-white  precipitate  forms,  if  the  quantity  of 
nickel  be  very  minute,  there  may  be  only  a  turbidity." 
— E.  Pozzi-ESCOT,  Compt.  rend..  1907, 145, 435  4:{(i. 
— Journal  of  the  Society  of  Chemical  Industry,  Sept. 
30,  1907,  p.  1030.     (A.  W.) 


Test  for  Nickel.  —  "Nickel  molybdate  is 
insoluble,  in  presence  of  excess  of  alkali  molybdate, 
n  water,  or  in  very  weak  acid,  whilst  cobalt  molyb- 


METALLURGY. 
Preparation  of  Metal  Alloys.— "The  object 

of  this  invention  by  Mr.  F.  Dannert  is  the  prepara- 
tion of  alloys  from  two  pure  metals,  or  an  alloy  and 
a  pure  metal  or  combination  of  two  alloys,  fusion  of 
which  was  hitherto  regarded  as  impossible,  or  at 
least  Hunted  to  very  specific  proportions  and  special 
conditions.  Most  varied  methods  were  adopted  with 
a  view  to  solving  this  problem,  but  without  success. 
Thus  endeavours  were  made  to  incorporate  oxides 
with  the  molten  metal,  which,  it  was  maintained, 
were  partially  absorbed  as  such  by  the  mass  of 
metal  or  partially  reduced  by  the  said  metal.  In 
any  case,  it  was  taken  for  granted  that  these  oxides 
were  eliminated  and  deposited  as  metals,  when, 
according  to  hitherto  employed  processes,  one  could 
not  obtain  an  alloy  with  the  metals  composing  the 
primitive  metal  bath.  Quite  a  different  method  has 
since  been  adopted  to  free  metals  from  oxides  or 
other  impurities  by  incorporating  glass  with  the 
metal,  and  thus  forming  an  intimate  mixture  by 
energetic  mixing.  (J lass,  thanks  to  its  specific 
gravity  being  less  than  that  of  the  metal,  filters,  so 
to  speak,  through  the  metal  and  floats  around  it, 
entraining  all  the  foreign  substances.  Thus  a  pro- 
tective coat  is  formed,  above  the  metal,  against  the 
effects  of  the  atmosphere,  and  running  is  greatly 
facilitated.  The  new  process  partly  avails  itself  of 
the  advantages  which  we  have  mentioned,  and  also 
comprises  new  features.  As  the  difference  of  electric 
polarity  and  specific  gravity  of  the  constitutive 
elements  form  the  chief  obstacles  to  combination  of 
the  homogeneous  metals,  a  remedy  is  found  by 
endeavouring  to  estahlish  equilibrium  between  the 
metallic  compounds  added  and  those  of  the  primitive 
bath.  For  this  the  oxides  with  heavy  metallic  com- 
ponents are  mixed  with  pulverised  glass  ;  or 
inversely,  oxides  with  light  metallic  components 
with  heavier  pulverised  glass  The  mixture  thus 
obtained  is  melted  and  added  to  the  primitive  bath. 
The  result  is  that  the  metal  of  the  oxide  combines 
with  the  primitive  metallic  bath  to  form  a  new  alloy, 
perfectly  homogeneous  in  composition,  compact,  and 
irrefutably  superior  to  alloys  obtained  by  the  old 
methods.  By  way  of  example  we  can  give  the 
following  case  :  bead  oxide  is  melted  with  pulverised 
glass,  and  to  the  product  thus  obtained  a  kind  of  frit 
in  certain  proportions  in  a  bath  of  molten  copper  is 
added.  For  example,  the  following  proportions  can 
be  adopted  :  00  percent,  copper,  40  per  cent,  lead; 
or  30  per  cent,  copper  with  70  per  cent.  lead.  Every- 
one knows  the  slight  affinity  of  copper  for  lead,  and 
hitherto  it  was  considered  that  such  an  alloy  could 
not  he  made.  With  the  process  just  described,  how- 
ever, this  alloy  can  easily  he  obtained.'' — La  Mrtal- 
lurgie. — London  Mining  Journal,  Oct.  19,  1907,  p. 
474.     (A.  lb) 


United  States'  Mint  Charoes.— "l.  Melting 

Charge.— A  charge  of  $1   (4s.  2d.)  shall  be  imposed 
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for  each  mell  of  bullion,  excepl  in  the  case  of  an- 
current  U.S.  coin  and  line  mini  I 

2.  Parting  and  Refining  Bullion  (rate  per  ounce 
gross). — On  silver  bullion  containing  less  than  300 
thousandths  of  gold,  three-fourths  of  one  ceni  (|d.) 
per  ounce  On  bullion  containing  from  300  to  500 
thousandths  of  gold,  i  wo  cents  I  Id.  |  per  ounce.  <  bi 
bullion  containing  over  500  thousandths  of  gold,  four 
cen ts  (2d.)  per  ounce.  Silver  allowed  the  depositoi 
shall  be  calculated  on  i  he  basis  of  refining  i  he  gold  i  o 
990  thousands.  When  1  n  1 1 1  i <  n »  contains  less  than 
three-tenths  of  a  thousandth  of  gold  it  shall  not  be 
reported  For  the  benefit  of  the  depositor.  Base  I  ml  Hun 
containing  less  than  300  parts  of  gold  per  thousand 
shall  pay  a  charge  of  two  or  three  cents  (Id.  IM.i 
per  ounce,  or  such  material  may  he  declined,  at  the 
discretion  of  the  chief  officer.  It'  tin'  alloy  be  all 
good  copper  when  but  one  of  the  precious  metals  is 
present,  the  charge  may  be  one-half  ceni  per  ounce. 

:>.  Refining  Silver  (rate  per  ounce  gross).  A.refin- 
ing  charge  of  tbree-tenths  of  a  cent  i  15d.)  per  ounce 
.shall  be  imposed  upon  silver  bullion  tree  from  gold, 
assaying  from  998  to 998  ..  and  a  charge  of  tour-tent  hs 
of  a  cent  (-2d.)  upon  such  bullion  assaying  from  980 
to  997£.  Bullion  below  980  shall  be  subjected  to  the 
parting  or  refining  charge  of  three-fourths  of  a  cent 
(•375d. )  per  ounce. 

4.  Toughening  Charge. 

Gold  bullion,  J  to  2  cents  (£d. — Id.)  per  ounce  gross. 
Silver  bullion,  1  to  \  cent  dd.  -\<\.)  per  ounce  gross. 
This  charge  is  made  to  cover  thecostof  fitting  brittle 
line  bars  for  coinage  operations  and  shall  not  be 
imposed  upon  unparted  bars  except  in  special  cases 
where  it  is  necessary  to  toughen  an  unparted  bar 
returned  to  the  depositor  ;  or,  when  the  bullion  con- 
tains iridosmine,  etc. 

5.  Copper  Alloy. — Two  cents  (Id.)  per  ounce  of 
copper  required. 

ti.  Bar  Charge.— On  bullion  deposited  for  fine  liars 
not  required  to  be  parted  or  refined,  and  for  standard 
or  unparted  bars. 

Bars  of  fine  gold  per  8100  value  (£20)      ...80.04  (2d.) 
Bars  of  line  silver  per  ounce       ...  ...    .00|| ,'..d.) 

liars  of  standard  gold  per §100  value (£20)    .10    (5d.) 
liars  of  standard  silver  per  ounce  gross  ...     .00J  ( \d. » 

liars  of  unparted  bullion  per  ounce  gross    .00|   (id.) 
Small  gold  bars  (less  than  $5,000)  I  £1,000)     05  per 

$100  (2Jd.  per  £20) 
Small  silver  bars  (less  than  125  ounces)...    .OOJ  per 

ounce  i  Id.  i 
-(W.  A.  C.) 


MINING. 

Some  Recent  Investigations  on  the  Eygiene 
of    Subaqueous    and    Subterranean    Work. — 

"  Under  the  above  title  an  address  was  delivered,  on 
September  26,  at  the  general  meeting  of  the  Inter- 
national Congress  of  Hygiene  at  Berlin,  by  l>r.  J.  S. 
Haldane,  F.R.S.  The  first  subject  dealt  with  was 
work  under  water  in  compressed  ail,  with  special 
reference  to  the  difficulties  and  dangers  of  deep 
diving,  where  men  are  exposed  to  heavy  pressures. 
It  had  been  found  that  one  of  the  main  difficulties  of 
deep  diving  was  the  fact  that  the  divers  were  very 
Quickly  exhausted  by  any  exertion  after  reaching 
the  bottom,  and  sometimes  became  unconscious.  The 
experiments  showed  that  tins  was  due,  not  to  the 
pressure  of  the  water,  as  was  hitherto  supposed,  but 
to  an  excessive  partial  pressure  of  C02  in  the  air  of 
the  diving  helmet,  which  is  more  or  less  vitiated  by 
respiration.  The  effects  of  CO.,  in  air  depend  not 
simply  on  its  percentage,  but  on  its  partial  pressure. 


Thus  at  ordinary  atmospheric  pre- -me  |  l  at Bphere) 

:;  oi  COa  in  the  air  would  onlj  produce  a  Blight 
effect  :  but  at  2  atmospheres'  pressure  it  would 
produce  as  much  effect  as  6  at  ordinary  pressun — 
namely,  violent  panting;  and  loss  of  consciousness  at 
about  3  atmospheres'  pressure  oi  a  little  more.  For 
reas6n  the  air  Bupplj  required  by  a  diver 
increase-- in  direct  proportion  to  the  pressure  he  is 
umler.  It  was  found  that  the  distress  and  inability 
to  work  disappeared  when  the  air  supply  was 
increased  in  sucn  proportion  as  to  prevent  the  partial 
pressure  of  COj  from  ever  rising  above  •"!  of  an 
atmosphere.  The  depth  reached  in  these  experi 
ments  was  the  greatest  hitherto  definitely  recorded 
namely.  35  fathoms  (corresponding  to  93  lb. 
pressure). 

The  chief  danger  of  work  in  compressed  air  i-  that 
from  "  caisson  disease."  Ii  was  Bhown  experiment 
ally  by  the  French  physiologist,  Paul  Hen,  about 
thirty  years  ago,  that  the  various  symptoms  of 
caisson  disease  are  all  due  to  the  disengagement  in 
the  blood,  and  other  part-  of  the  body,  oi  bubbles  of 
nitrogen.     The  blood  and  tissues  become  saturated 

with  nitrogen  in  the  c pressed  air,  and  the  gas  is 

given  off  as  bubbles  on  decompression.  By  limiting 
The  duration  of  exposure  and  making  the  decom- 
pression slow  enough,  however,  the  danger  can  be 
avoided.     In   recenl   times  various  regulations  have 

1 n  proposed  as  to  safe  durations  of  exposure  and 

rates  of  decompression,  but  rery  little  was  known 
definitely.  The  matter  was  therefore  investigated 
experimentally  in  the  steel  chamber  at  the  Lister 
Institute.  The  results  showed  that  the  existing 
regulations  were  inadequate,  and  at  the  same  time 
furnished  clear  evidence  in  favour  of  a  new  method 
of  safely  decompressing  diver-  and  other  work' 
compressed  air.  The  pressure  is  reduced  at  once  to 
half  the  abs,, hue  pressure,  as  it  was  found  thai  such 
a  reduction  is  perfectly  safe.  Further  decompression 
i-  carried  out  by  graduated  stages.  Thus  a  man 
working  at  4">  lb.  per  square  inch  of  excess  pressure, 
or  (iii  lb.  of  absolute  pressure  (100  ft.  of  water),  is 
brought  up  at  once  to  I5lh  of  excess  pressure  (30  lb. 
of  absolute  pressure,  or  33  ft.  of  water),  the  i 
the  decompression  being  in  graduated  stages.  By 
this  method  a  great  saving  of  time  and  increase  in 
safety   is  effected.     A   table  was  drawn  up   by  the 

committee,  and  has  1 n  in  use  for  some  time  in  the 

Navy,  showing  the  rate  of  decompression  calculated 
to  be  safe  after  exposure  to  different  pressures  up  to 
'.in  lb.  per  square  inch,  and  for  different  periods  of 
time.  The  time  honoured  regulation  that  a  diver 
should  descend  very  slowly  was  also  abolished,  as  the 
-low  descent  adds  to  the  danger  and  wastes  much 
time.  The  decompression  table  is  applicable  to  work 
of  all  kinds  in  compressed  air,  including  the  con- 
struction of  tunnel-  or  shafts  in  water-bearing  strata. 
The  second  pan  of  the  address  dealt  with  the 
effects  on  men  of  the  high  air  temperatures  met  with 
in  mining  and  other  work.  Experiments  were 
described  proving  that  no  matter  how  high  the 
actual  air  temperature  may  be,  it  is  the  temperature 
indicated  by  the  wet  bulb  thermometer  which 
matters  to  a  man.  It  the  wef  bulb  temperature  m 
still  air  exceed-  ss  to  90c  F.  the  body  temperature 
begins  to  rise,  even  in  a  person  stripped  to  the  waist 
and  doing  no  work  :  and  this  rise  continues  until 
complete  disablement  occur-.  Dunn-  muscular 
work  the  critical  wet  bulb  temperature  is  consider- 
ably lower,  and  at  temperatures  of  over  80°  only 
veiv  moderate  work  of  a  continuous  character  is 
possible  in  still  air.  On  the  other  hand,  movement 
of  the  air  raises  the  critical  wet  bulb  temperature  by 
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several  a  -  and  i-  thus  in  itself  of  great  advan- 
t  ige  to  miner-  working  in  hot  places. 

With  increaseof  the  wet  bulb  temperature  above 
80  1".  t  Ue  working  efficiency  of  a  miner  gradually 
diminishes  almost  to  a  vanishing  point.  The  mine 
owner  Buffers  severely  in  pocket,  though  there  is  no 
definite  evidence  that  the  miner  suffers  in  health. 

In  conclusion,  some  examples  were  given  illus- 
trating the  importance  of  definitely  determining  and 
dealing  with  the  canoes  of  ill-health  or  lo-s  of  working 
efficiency  in  connection  with  various  occupations.  In 
diving  work  excess  of  COa  in  the  air  breathed  is 
actually  harmful  ;  l>nt  in  connection  with 
ininin^'  work  injurious  effects  or  loss  of  efficiency, 
which  detailed  investigation  proved  to  he  .hi.-  to 
such  causes  as  ankylostomiasis  or  inhalation  of  stone 
dust,  or  excessive  heat  and  moisture,  have  been 
_ly  attributed  to  excess  of  COa  or  to  other 
:-  impurities  associated  with  it.  and  useless 
ires  taken  accordingly.  In  England  a  popular 
superstition  -cems  indeed  to  have  grown  np  that  any 
air  i-  wholesome  it  the  percentage  of  C02  in  it  is 
low  enough.  The  English  Factory  Act,  in  tie-  pro- 
visions dealing  with  weaving  and  spinning  factories, 
warm  and  humidified  air  i>  used,  expressly 
permits  wet  bulb  temperature  of  over  90c  in  rooms 
women  are  working  in  their  ordinary  clothes, 
provided  that  th.-  proportion  of  Co.,  does  not  exceed 
■09  .  'In  take  another  instance,  in  the  tunnel  at 
present  being  constructed  under  the  Thames  at 
1!  itherhithe,  the  London  County  Council,  regardless 
of  the  enormous  expense,  have  stipulated  that  the 
compressed  air  in  which  the  men  work  shall  at  no 
place  contain  more  than  '08  of  (<).,.  This  regula- 
tion is  supposed  to  1  •■  a  safeguard  against  caisson 
disease."  -Dr.  J.  S.  Haldane.  — London  Mining 
Journal,  Oct.  •"-.  1!>"7.  p.  418.     (A.  Et. 

Thk  Edward    Medal.— "The    London    Gazette 

contains  the  intelligence  that  his  Majesty  the  King 

ha-   been    pleased    to    issue    a    warrant    under    his 

y  -  royal  sign  manual  to  the  following  i 

Edward,  It.  and  I. 

Edward  the  Seventh,  by  the  Grace  of  God   of  the 

United  Kingdom  of  Great  Britain  and  Ireland  ami  of 

British    Dominions    beyond    tin-    Seas      King, 

Defender  of  the  Faith.  Emperor  of  India,  to  all  to 

whom  these  presents  shall  come,  greeting  '. 

Whereas  we  are  desirous  of  distinguishing  by  some 
mark  of  our  royal  favour  the  many  heroic  acts 
performed  by  miners  and  qnarrymen  and  others  who 
endanger  their  own  lives  in  saving  or  endeavouring  to 
save  the  live-  of  others  from  perils  ji,  mini--  or 
quarries  within  our  dominions  and  in  territories 
under  our  protection  or  jurisdiction,  we  do  by  these 
i  -  for  us,  our  heirs  and  successors  ins!  itnte  and 
create  a  new  medal  to  he  awarded  for  such  acts  of 
gallantry  : — 

Firstly  It  is  ordained  that  the  medal  shall  he  of 
two  classes  which  -hall  he  designated  and  styled 
'The  Edward  Medal  of  the  Fire!  Class1  and  "The 
Edward  Medal  of  the  Second  '  la--.' 

ndly.  —  It  i-  ordained  that  tin-  Edward  medal 

of  the  fir-t  ela<s  -hall  consist  of  a  circular  medal  of 

silver    with    our   effigy    on    the   obverse,   and   on   the 

-••  a  design  representing  the  rescue  of  a  miner 

with  the  inscription  '  for  coin;; 

Thirdly.  It  i-  ordained  that  the  Edward  me  lal  of 
the  second  class  -hall  consist  of  a  circular  medal  of 
bronze  of  a  similar  design. 

Fourthly.  —  It  is  ordained  that  the  medals  -hall 
only  be  awarded  to  those  of  our  faithful  Bubjecta  and 
others  who,  in   saving  or  endeavouring  to  save  the 


lives  of  others  from  peril-  in  mine-  and  quarries 
within  our  dominion-  and  in  territories  undei  out 
protection  or  jurisdiction,  have  endangered  theii  own 
lives,  and  that  such  award  shall  he  made  only  on  a 
recommendation  to  u-  by  our  principal  Secretary  of 
State  for  the  Home  Department."  ( 'ollii  ryGuai  >""n, 
(id.  25,  1907,  p.  779.       \.  El.) 


MISCELLANEOUS. 

New  Methods  of  Effecting  Boileb  Repairs. 

"  On  the  occasion  of  the  visit  of  the  Institute  of 
Marine  Engineers  to  the  Machinery  Exhibition,  at 
Olympia,  Mr.  II.  Rucke  Keene  delivered  a  lecture  on 

•New  .Method-  of  Effecting  Boiler  Repairs.9  The 
new  methods  dealt  with  by  the  lecturer  were  the 
oxy-acetylene  and  electric  processes  of  welding.  In 
the  first-named  process  the  apparatus  consists  of  two 
steel  cylinders,  one  containing  oxygen  gas  and  the 
other  dissolved  acetylene,  both  under  pressure,  a 
special  blow  pipe,  flexible  tubes  for  transmitting  the 
gases  from  the  cylinders  to  the  blow  pipe,  ami  small 
bars  or  rods  of  iron  or  mild  steel  about  ,,.  in.  in 
diameter,  which  are  fused  and  which  attach  them- 
selves to  the  pait-  to  he  united.  The  oxygen  and 
acetylene  gases  are  ignited  at  the  nozzle  of  the  blow 
pipe,  the  resultant  flame  giving  out  an  intense  beat. 
In  welding  operations  the  portion  of  the  plate  to  he 
repaired  i-  heated  to  a  welding  heat  by  means  of  the 
flame  from  the  blowpipe,  the  iron  oi  steel  bar  being 
meantime  held  in  this  flame  until  a  small  portion  at 
the  end  of  the  bar  is  melted  off  and  attached  to  the 
part  to  he  repaired,  the  process  being  continued  until 
the  plate  is  brought  up  to  the  required  thickness. 
After  welding,  the  surrounding  part  of  the  plate  is 
heated  to  counteract  -trains  which  might  he  si-r  up 
by  the  intense  local  heat  during  the  repairing 
process.  In  the  electric  process  the  cable  from  one 
pole  of  the  dynamo  is  connected  to  some  part  oi  the 
boiler,  and  the  cable  from  the  other  connected  to  the 
welding  bar.  This  welding  bar  is  fixed  to  an  insula- 
ted holder,  and  an  electric  arc  is  formed,  which 
rapidly  heats  the  parts  in  close  proximity  to  it.  At 
the  same  time  the  end  of  the  bar  is  heated  to  nearly 
a  molten  condition,  and  the  repair  is  then  effected. 
Samples  showing  the  character  of  the  work  done  by 
these  processes  were  afterwards  handed  round  for 
inspection." — Times  Engineering  Supplement,  Oct. 
'.i.  1907.     (J.  A.  W.) 
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(We  shall  be  pleased  to  r<  view  any  Scientific  or  Tech- 
nical Work  sent  t<>  us  for  that  purpose. ) 


Tables  of  Minerals  In<  luding  the  Uses  of 
Minerals  and  Statistics  oi  the  Domestic 
Production.    By  Samuel  Lewis  Penfield, 

M.A.,   LI..  I).     8vo.      VI.,    X.     SS  pp.      Cloth. 
Price  |1.00.      (New    York:    John  Wiley  &  Son-, 

1907.) 

"Part  I.  of  this  new  hook  consists  of  a  lis!  of 
minerals  arranged  according  to  the  six  system-  of 
crystallisation.  Pari  II.  gives  an  arrangement  of  the 
minerals  according  to  the  elements,  with  their  uses. 
Statistics  of  production  are  also  included.  In  Part 
III.  a  number  of  usef  ul  mineral-  are  described,  such 
a-  corundum,  mica  and  talc.  Part  IV.  e.ives  li-t-  of 
minerals  according  to  geological  occurrence  and 
association.     The  general   classification   is  igneous, 
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sedimentary,   metamorphic  and  accessor]   minerals, 

Veins  and  vein  minerals  and  minerals  resulting  h 

contact  metainorphism  are  touched  upon. 

For  the  mining  engineer  whose  geological  know 
ledge  is  in  need  of  repair  this  little  hook  will  prove 
mosl  useful.  The  several  methods  of  classilii 
are  suggestive.  While  by  no  means  a  texl  book,  the 
volume  will  be  found  a  convenient  and  readj  source 
of  reference."  Canadian  Mining  Journal,  <>(-t.  l">. 
r907,  p.  465.     (A.  R.) 


Inventions,  Patents  \m>  Dksigns— with  Notes 
\m>  the  Full  Text  of  the  New  British 
Pa  ii  nts  \\i>  Designs  Ai  v,  1907.  By  G. 
Croi  dos  Marks,  M.  P.  Price  3s.  6d.  |  London  : 
The  Technical  Publishing  < !o.  | 

"The  Liberal  member  for  Launceston,  in  ^ [ » i t < •  of 
'the  immense  success  thai  has  attended  the  unfettered 
production  of  the  engineering,  mechanical,  and 
general  manufacturing  and  constructive  industries  of 
Great  Britain  in  face  of  the  open  competition  of  the 
world,3  yet  deplores  that  'some  British  manufacturers 
have  a  peculiar  habit  of  keeping  the  nature  of  their 
business  a  secret  in  the  districts  where  they  reside 
and  within  the  social  circle  they  cultivate  ; '  while  in 
'America  those  who  are  engaged  in  manufacturing 
ami  commercial  enterprises  are  personally  proud,  and 
publicly  and  privately  interested  in  what  they  are 
producing.'  To  remedj  1 1 1  i — .  Mr.  Croydon  Marks  has 
produced  the  work  before  us,  in  which  he  explains 
the  meaning  of  *  pat  cut.'  whal  is  patentable,  and  how 
patents  are  obtained.  The  questions  of  how  to  work 
a  patent,  the  remedies  for  infringement,  and  the  law 
relating  to  designs  are  explained  in  the  50  pp.  of 
introduction  clearly  and  with  sufficient  brevity. 
Then  the  statute  of  1907  is  set  out  verbatim,  with  the 
addition  of  a  very  complete  table  of  contents." 
London  Mining  Journal,  Nov.  2,  1907,  p.  535.  (A.  R. 


Selected  Transvaal  Patent  Applications. 


Relating  to  Chemistry,  Metallurgy  and 
Mining. 


Compiled  by  C.  H.  M.  Kisch,  F.M. Chart. Inst. P. A. 
(London),  Johannesburg  (Member). 


(N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification.  The  number 
■given  is  that  of  the  specification,  the  name  that  oj  the 

applicant,  ana  the  date  that  oj  filing.) 


(C.)  453/07.  R.  Freygang.  Improvements  in 
apparatus  for  washing  or  extracting  minerals. 
25.10.07. 

(C.)    454/07.     F.  L.  Bergen  (1),  R.   H.  Pasco 
Improvements  in  and  relating  to  elevators.    25. 10.07. 

(P.)  45.">  07.  E.  Jarrard.  Improvements  in  and 
relating  to  heating  and  lighting.     29.  10.O7. 

(C.)  456  07.  A.  E.  Sherman  (1).  J.  B.  Linley  (2), 
The  Improved  Chilling  Co..  Ltd.  (3).  Improvements 
in  and  apparatus  for  the  preservative  treatment  of 
food.     29.10.07. 

P.)  4.">7  07.  V.  N.  FJalston.  Improvements  in 
Bafety  catches  for  mine  -kip-,  cages,  hoists  and  the 
like.     29.10.07. 

(P.)  458/07.  W.  C.  Marshall.  Bucket  carrier. 
-29. 10.07. 


P       i.v.i  07.     .1     fnglia   (1),    W.   T.    Huglu 
Improvements  in   automatic   tipping   apparatus   for 
mine-  t  rucks  and  I  he  like.     30. 1"  07. 

I '         160  07.      J.    Met  Iregoi       I  inpro>  emei 
- : m < ■  1  \    brake  mechanism  for  mine  cayes  and 
lifts,  elevators  and  the  like.     30. 10  07. 

162  07.      \    Gillies.      \n  improved  Ihoduf 

and  means  for  pulsating  teat  imps.     5.11.07. 

(P.)     n;:>  117.     s.  F.  sick.   .     Improvemi 
ing  i "  bending  testa  of  materials.     5. 1 1 .  <  »T . 
P       164  07.     L.  Watkins  1 1 1,  I  .  J.   w 
Improvements  in  the  treatment  of  the  auriferous  zinc 
slimes  depi  sited  in  the  precipitation  boxes  emi 

in  the  pr< 8s  of  recovering  the  precious  metal 

t heir r>  l  1.07. 

(P.)  i<  >-">  <  »7.  T.  Speedy.  Improvements  in  means 
for  moving  the  deposit  on  mine  < lump-  and  the  like. 
7.11.07. 

(P.)     466/07.     W.  Cull. mi  -l  ,   E.  II.  Weiskopf  (2), 
The  British  South   African  Explosives  Co.,  Lt 
lmpro\  e nts  in  nil  ro  glycerine  explosives.    7. 1  i  ."7. 

(C.)     167  "7.     E.  M.  Wadr.     Filters.     8.11.07. 

(P  i  168/07.  A.  Pearson  I  .  W.  G.  Tread  well  (2). 
Improved  inside  friction  drive  for  mill  feeders  and 
the  like,     s.i  1.07. 

(P.)       170/07.      F.     V.     V.    Swanton.       I 
detachable  cutting  bits  and  holders  thereof   Foi    per- 
cussion rock  drill-.      12. 1 1.07. 

P.)     171  07.     M.  .1.   \an   Lingen  Mi.   s.    A 
Lingen  (2).      \n  improved  apparatus  for  deep  mine 
pumping.     1  1. 1  1.07. 

(P.)  17^07.  I..  Pryce.  Improvements  in  means 
for  feeding  mills.     15. 1 1  .<>7. 

P.)     174/07.     South  African  Maganite  Explosives 
s,\  in Urate.  Ltd.  (1 1,  II.  ('.  1..  Bloxam  (2).     Ini] 
method  of  manufacturing  the   explosive   maganite. 
in. ii. 117. 

P.  i      I7-".  <>7.     .1.    Hart,  trading  a-  .1.    Hart 
Improvements  in  acetylene  gas  generators.    16.11.07. 

(P.  I7(in7.  <■.  c.  Cullum.  Disinfectant  powder. 
20.11.07. 

(P.)     177/07.     T.  Speedy.     Improvements   in  and 
relating  to  the  fixing  of  tappets  to  the  stems  of 
mills.     21.11.07. 

(P.)  I7s  117.  B.  E.  Tennant.  Improvements  in 
assaying  furnaces.     21.  II. 07. 

(P.)  17!' 117.  F.  Robinson.  Improvements  relat- 
ing tot  he  conveyance  and  handling  of  drill-  or  other 
articles  in  and  about  mine-.     21.11.07. 

(P.)  4S1  117.  .1.  II.  Hughes  1 1  1,  VV.  M.  Ept 
An  improved  mean-  of  the  application  of  s] 
•_':;.  II. <»7. 

(P.)     4v_>«i7.     .].  H.  Hughes  (1),  R.  II.  Harri 
An  improved  machine  for  the  pulverisation  of  diamond 
bearing  material  and  metalliferous  ores.     23.11.07. 

(P.)  is:;  117.  .1.  II.  Hughes  '1  .  II.  H.  Harrii  -  2  . 
An  improved  machine  for  washing  diamond  bearing 
material.     25.11.07. 

P.)  1st  07.  P.  M.  Cox.  An  improved  air  lock 
caisson  and  appliances  for  the  if  pre<  ious 

-tone-  and  metals  in  deep  water.      25.  1  1.07. 

(P.)  4s.")ii7.  J.  Greig.  Improvements  in  repair- 
ing tool-,  such  a-  rock  drills.     '-'7. 1 1.07. 

(P.)     186  "7.     W.  <;.  William-.     Impro 
extracting  metal-  from  their  ores.     28.11.07. 

(P.i      4s7  117.      A.     K.     Ellis.      Improvements   in 
means  or  devices  for  use  in  brushing  wagon,  vehicle 
or  other  w  heels  :  also  applicable  for  trimming  I 
and  rims  of  wheels      J!».  1 1.07. 

((.'.)     4ssu7.     Dr.  A.  P.  Prank  1  P.   M.  Voigl 
Process  and  device  for  manufacturing  nitrogen  com- 
pounds.    29.ll.o7. 
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i  189/07.  C.  C.  Richards.  A  combined  stamp 
and  grinding  mill.     29  11.07. 

I'.U  117.     H.  M.  Leslie      An  improved  auto- 
matic filtering  machine.     30.11.07. 

!'  192/07.  B.  Cromartie.  Safely  dynamite 
cartridge  case.     •_'.  12.07. 

P.  493/07.  H.  Parnham.  Concentrated  gold 
saving  machine.     3. 12.07. 

p.  497/07.  F.  Gcwyne  (1),  A.  Koherts  (-2). 
Natural  position  hygienic  latrine.     4.12.07. 

P.  198/07.  B.  Raffael.  An  improved  wire  rope 
dressing.     4. 12  07. 

1  199/07.  0.  H.  Fairchild.  An  automatically 
operating  rotary  filter.     6.12.07. 

P.  .".mo  117.'  (i.  Haut't.  A  new  and  improved 
method  of  pumping  water,  other  Quids  <>r  semifluids, 
more  especially  such  as  tailings  and  other  material 
containing  solid  matter  of  different  specific  gravity. 
6.12.07. 

(C.i  "'"1  07.  E.S.G.  Rees.  Improvements  in  or 
relating  to  centrifugal  pumps  and  turbines.    6.12.07. 

I  502/07.  E.  s.  (;.  Rees.  Improvements  in 
centrifugal  |>uni]>s,  turbines  or  compressors.    6.10.07. 

C.)  503/07.  H.  Sanderson  (1),  J.  Isaacson  (2), 
H.  St.  J.  Sanderson  (3),  E.  Wardle  (4),  J.  E.  Firth 
(5),  C.  E.  Charlesworth  (6).  Improvements  in  valve 
gears  for  steam  and  other  fluid  pressure  engines. 
6.12.07. 

(C.)    504/07.     A.  G.  Brandram.     Improvements  in 
joints  for  sewer  and  like  pumps,     (i.  12. 07. 
"    (P.)     506/07.     C.    G.    Lund   (1),    C.    F.   Lund   (2). 
Mechanical  locust  destroyer.     10.12.07. 

(F.)  5(17,07.  A.  C.  Plowden  (1),  G.  F.  Jennings 
(2.)       improvements    in     rock     drilling     machines. 

11.12.07. 

(P.)  .".t is  117.  J.  Slorach.  Improvements  in  tool 
chucks  for  percussive  machines.     Il.12.u7. 

(P.)  509  07.  J.Welsh.  Safety  catch  mechanism. 
Il.12.n7. 

(C.)  510/07.  H.  C.  Behr.  Improvements  apper- 
taining to  lm-aiis  for  dewatering  crushed  ore  products 
or  the  like,  and  for  delivering  the  dewatered  product 
into  treatment  tanks,  vats  or  the  like.     12.12.07. 

1  515  07.  C.  -J.  Grist.  Improvements  in  the 
treatment  of  metals  such  as  steel  or  steel  alloys,  in 
order  to  vary,  improve  or  accentuate  the  qualities  or 
character  thereof.     13.12.07. 

(P.)  516/07.  W.  K.  Betty.  Improvements  in 
slimes  treatment.     13.12.07. 

(C.)  517/07.  C.  Nicosia.  Improved  artificial 
stone  composition  and  the  process  of  manufacture 
thereof.      13.12.07. 

(F. )  518/07.  W.Daly.  Safety  catch  for  vertical 
shafts  with  wood  or  steel  guides.      17.  12.07. 

(I'.,  51(107.  B.  E.  Tennant  (1),  H.  Hay  (2).  An 
improved  process  for  the  precipitation  and  recovery 
of  gold  from  leaching  solutions.     18.12.07. 

(C.)  521/07.  N.  V.  Schoop.  A  process  for  auto- 
genously  soldering  or  welding  aluminium  and  alloys 
rich  in  aluminium.     21.12.07. 

(F.i  522  07.  South  African  Maganite  Explosives 
Syndicate.  Ltd.  (1),  II.  < '.  F.  Bloxam  (2).  Improved 
method  of  manufacturing  certain  explosives.  21.12.07. 

(P.)  523  07.  C.  Garrood.  Improvements  in  hose 
couplings.     2:5.12.07. 

(C.)    524  "7.     M.  B.  Praed.     An  improved  process 

of  carburetting  air  ami  apparatus  therefor.     23.12.07. 
(F.)    525  07.     (;.('.  F.  Keet.    Improved  automatic 
hydraulic  power.     23. 12.07. 

'(C)  526/07.  L.  H.  Rodgers  (1),  A.  Myers  (2). 
An  improved  composition  for  preventing  leakage  of 
air  through  punctures  in  pneumatic  tyres.     24.12.07. 


(C.)  527  07.  The  New  Transvaal  Chemical  Co., 
Ltd.  (1).  F.  Destefani  (2).  Improvements  in  ami 
relating  to  means  or  devices  for  burning  paraffin,  wax 
or  the  like.     24.l2.u7. 

(P.)  528/07.  R.  H.  Anderson.  Improvements  in 
percussive  rock  drills.     24.12.07. 

(F.)  529  07.  H.  Stadler.  Improvements  in  line 
grinding  machinery.     24.12.07. 

(P.)  '530  07.  K.  C.  Lund.  Mechanical  locust 
de-trover.      27   12  07. 

(P.)  531/07.  11.  L.  Burgess  (1),  W.  Philip  (2). 
1  mprovements in  means  for  automatically  discharging 
liquids  from  vessels  from  low  pressures.     27.12.07. 

(P.)  532/07.  A.J.  Smith.  Improvements  relat- 
ing to  the  lubrication  of  axle  boxes  and  the  like. 
2s.l-j.07. 

(C.)  533/07.  Duisburgen  Maschinenbau  Aktien- 
Gesellschaft  Yermolo  Bechem  &  Keetman  (1),  H. 
Alfona  (2),  O.  Eigen  (3).  Improvements  in  clamping- 
devices  for  hoisting  ropes.     28.12.07. 

(F.)  530/07.  W.  -1.  Dunnachie.  Frocess  for  the 
manufacture  and  recovery  of  ammonia  and  other 
bye-products  and  for  improving  the  quality  of  the  tar 
in  the  gases  of  blast  and  other  furnaces,  retorts,  coke 
ovens  and  the  like.     28.12.07. 


Changes  of  Addresses. 

Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  of 
Journals  or  Notices.  The  Secretary  sJiould  be  at  once 
notified  of  non-receipt  of  Journals  and  Notices. 


Bleloch,  W.,  to  F.  0.  Box  3692,  Johannesburg. 
Clexnell,  J.  E. ,  ifo  London  ;  Tarkwa  and  Ahosso 

G.    M.    Co.,   Ltd.,   Abosso,    via   Sekondi,    Gold 

Coast,  West  Africa. 
Cogle,  C.  T.,  l/o  Fordsburg;  P.  O.  Box  98,  Lang- 

laagte. 
Comrie,  A.,  l/o  Bulawayo  ;  Matabele  Sheba  Mine,. 

Essexvale,  Rhodesia. 
CRONIN,  J.,  l/o  East  Rand  ;  P.  O.  Box  4800,  Johan- 
nesburg. 
Curtis,  A.  H.,  l/o  Kent ;  48,  Castle  Road,  Bedford, 

England. 
Dudgeon,  W.  F.  H.,  l/o  Blinkwater  ;  Consolidated 

Goldfields  of  S.A.,  Ltd.,  P.  O.  Box67,  Bulawayo. 
EVANS,  A.  \V.,  to  P.  O.  Box  5492,  Johannesburg. 
Howell,  L.  C,  l/o  Pietersburg  ;  4a,  Calle  Armenta 

y  Lopez  23,  Oaxaca,  Mexico. 
Lucke,  P.  K.,  J/oSaltilio;  Apartado 320,  Monterrey, 

Mexico. 
PARRAMORE,  W.  A.,  l/o  Rosedale  ;  40,  Chomley  St., 

Windsor,  Melbourne,  Victoria. 
Redmayne,  Prof.  R.  A.  S.,  to  44,  Farquhar  Road, 

Edgbaston,  Birmingham. 
RUSDEN,  A.  (J.,  to  P.  ( ».  Box  1021,  Johannesburg. 
Rusden,  H,  to  P.  0.  Box  1021,  Johannesburg. 
Russell,  W.,  l/o  Germiston;  Nourse  Mines,  Ltd., 

P.  <).  Box  32,  Denver. 
SEARLE,  BARRY,  l/o  Montrose  ;  Creighton,  Cherokee 

Co.,  Georgia,  F.S. A. 
TONKIN,  .).   L.,   l/o  Cornwall  ;  Mysore  G.   M.   Co., 

Fid.,  Marikuppam,  S.  India. 
WAGNER,  P.  A.,  Ifo  Berlin;  Mineralogical Institute, 

Heidelberg,  Germany,  until  April,    1908,   after 

then  to  c/o  Anglo- American  Club,    Freiberg  in 

Saxony. 
WARDEN,  P.  S.,  to  Boston  Mine,  Battlefields  Siding 

Rhodesia. 
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Proceeding's 

AT 

Ordinary   General  Meeting-, 
January    IS.    1908. 


The  Ordinary  General  Meel  ing 
was  held  in  the  Chambe  3ai  irday, 

January  18th,  Prof.  J.  fates  (President),  in  the 
chair.     There  were    Is  sent  : — 

4"-    Members:     Dr.    J.    Moir,  T.   L. 

Carter.  R  G.  Bevington.  W.  R  Dowling,  K.  L. 
Graham,  A.  Heymann.  A.  Biehardson,  G.  O. 
Smart.  H  A.  White.  Prof.  J.  A.  Wilkinson. 
W.  A.  Caldecott.  G.  Andreoli,  W.  Beaver.  W.  K. 
Betty.    A.    A.    Coaton,   M.    H.    I  E.    H. 

Croghan.  G.  Goodwin,  J.  Gray.  H.  D.  Griffiths, 
•T.  A.  Jones.  J.  Kennedy,  M.  Knight,  G.  A. 
Lawson,  H.  Lea,  J.  Lea.  C.  W.  Lee.  R.  Lindsay, 
W.  P.  O.  Macqueen.  J.  P.  McKeown.  J.  McLennan. 
G.  Melvill.  J.  E.  Metcalf,  J.  T.  Milligan,  P.  T. 
Morrisbv.  T.  T.  Nichol,  W.  J.  P.  North,  J.  F. 
Pyles,  W.  H.  Roe,  -  Shlom,  J.  J.  R  Smythe, 
H.  Taylor,  J.  A.  Taylor,  A.  1>.  Viney,  H.  Warren, 
•T.  Watson  and  J.  K.  Wilson. 

19  Associates  and  Students  :  Messrs.  S.  J« 
Cameron.  J.  Chilton.  J.  Cronin.  W.  J.  X- 
Dunnachie.  A.  L.  Edwards.  J.  H.  Harris.  G.  F- 
Jones.  E.  W.  Leng.  A.  G.  Busden,  H.  Busden, 
C.  B.  Simpson,  A.  Thomas,  A.  M.  Thomas.  W.  E- 
Thorpe.  W.  Waters,  J.  Whitehouse,  L.  J.  Wilmoth, 
H.  C.  F.  Bell  and  W.  H.  Johnston. 

10  Visitors  and  Fred.  Lowland.  Secretary. 

The  minutes  of  the  previous  monthly  meeting. 
as  published  in  the  Journal,  were  confirmed. 

NEW    MEMBERS. 

Messrs.  Maecpaeen  and  Xichol  were  elected 
scrutineers,  and  after  their  scrutiny  of  the  ballot 
papers,  the  President  announced  that  the  candi- 
dates for  membership  had  been  duly  elected,  as 
follows  : — 

Lathrop,  Percy  Dunbar.  Langlaagte  Deep.  Ltd., 
P.  0.  Box  5,  Fordsbur^'.     Survevor. 


MOBKEL,  Arthur,  -Fuker  Mi:  n  District, 

Salisbury,  Rhodesia.     Mine  Owner. 

The   Secretary  announced    that    the  following 
gentlemen  had  been  admitted  as  Ass 
the  Council  .-incc  t: 

Bell,  Willoughbt  Geobgk,  B.&  .   '  osmopolitan 
iprietary  Gold  M  yi.i--.  West  Austra- 

lia.    Metallnx* 

Brunton,  Charles,  Theta  G.  MCo.,  Ltd.,Qaeqae, 
Rhodesia     <  yanider. 

Bullock,  Lawrence  N.  B.,  Batten 

■■.da.  EstadodeSinaloa,  Mexico.  Metallm  _ 

Mon<  kieff,  Roger  Murray, Oriental  Consoli 
Mining  Co.,  Unsan,  Korea.     Mini    e 

Mosenthal,     Bertie,     Consolidated     I 

Mines,  Ltd.,  P.  O.  Box  15,  Lang]  lyer. 

General  Business 

The  President  :  Mr.  Hay.  the  General 
Manager  of  the  Witwatersrand  Deep,  has  been 
kind  enough  to  extend  an  invitation  to  us  t 
the  property,  and  the  date  has  been  fixed  for 
Saturday  afternoon  next,  the  25th  inst  Quite 
\\\  Mr.  Salkinson,  of  that  property,  gave  us 
a  very  interesting  ]  aper  on   ''The  I'tilisat: 

Heat    in    SI  S     "lenient."   and    it    is 

partly  to  inspect  the  particular  appa:  I 
nected  with  this,  and  also  to  look  at  the 
surface  plant  generally,  which,  I  may  say,  is  well 
worthy  of  inspection,  that  we  purpose  making 
this  visit.  I  would  certainly  advise  all  of  yon 
who  can  get  away  to  avail  yourselves  of  the 
•.unity  of  seeing  the  Witwatersrand  Deep. 

Mr.  E.  H.  Croghan  :  I  would  like  to  draw 
the  attention  of  members  to  the  i  ie  of 

the  Journal,  and  to  the  very  clear  photographs 
contained  therein.  I  think  the  Council  is  to  be 
congratulated  on  the  excellent  manner  in  which 
the  Journal  is  now  produced. 

The  President :  I  am  sure  that  will  give 
much  pleasure  to  the  Editorial  and  Publications 
Committees,  who  devote  a  great  deal  of  valuable 
time  to  the  production  of  the  Journal. 
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We  have  a  note  by  Mr.  <  r.  W.  Williams  which 
Mr.  Rowland  will  read  to  you. 

The  Secretary  :  Mi .  Williams  writes  from 
the  Ida  B.  Gold  Mining  Company  in  Western 
Australia  as  follows  : — 

NOTE    ON    A    MODIFICATION    OF    THE 
NORMAL  TYPE  OF  BATTEKY   FRAME. 


By  Gerard  W.   Williams.  A.I.M.M..  F.C.S. 


For  the  past  three  months  the  screen  frame 
described  below  has  given  every  satisfaction,  and 
its  adoption  has  materially  decreased  the  time 
occupied  in  changing  screens. 

The  frame  is  made  in  2  in.  clear  pine  in  the 
usual  manner.  The  edges  of  the  screen  panels 
are  rabbeted  out,  I-  in.  deep  and  |  in.  wide.  In 
this  recess  an  iron  frame,  constructed  of  |  in. 
square  rod,  fits  loosely.  Five  lugs  or  buttons 
each  frame  in  position.  These  lugs  are 
held  down  by  h  in.  bolts,  the  ends  of  which  are 
riveted  through  Hx  1  .V  in.  squares  of  j.  in.  plate. 
This  plate  is  countersunk  and  held  in  place  by 
screws  as  shown  in  the  diagram. 

The  screens  arc  bent  on  a  bench.  A  block  of 
hard  wood,  the  size  of  the  outer  portion  of  the 
frame,  is  fastened  to  the  bench  and  an  iron  frame 
fits  loosely  over  this.  The  screen  is  placed  on 
the  block,  the  frame  hammered  over  it  and  the 
trimmed  oft'. 

When  a  screen  in  the  battery  breaks,  the  lugs 
are  loosened  and  the  iron  frame  removed.  One 
of  the  new  screens  is  then  put  in  place,  the  iron 
frame  replaced  and  the  lug  screws  tightened.  The 
whole  operation  only  occupies  a  few  minutes. 
When  only    one  panel  breaks,   and  usually    one 


A 


& 
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panel  will  be  found  to  break  more  frequently  than 
the- other,  only  the  broken  panel  is  removed.  A 
crit. tin  saving  in  the  screens  is  thus  <  ffected. 

The  value  of  this  device  is  much  enhanced 
when  inside  amalgamation  is  used.  Changing 
the  panels  docs  not  affect  the  sands  which  tend  to 
bank  up  against  the  lower  edge  of  the  screen. 

I  think  that  millmen  will  find  this  device  well 
worthy  of  trial,  the  slight  increase  in  cost  of  the 
screen  is  soon  redeemed  on  the  saving  of  time  and 
material  effected. 

The  President  :  I  move  a  vote  of  thanks  to 
Mr.  Williams  for  his  little  note,  and  we  will  now 
proceed  to  Mr.  .1.  S.  Curtis's  paper  on  "The 
Origin  of  Gold  in  the  Banket." 

THE  ORIGIN  OF  THE  GOLD  IN  BANKET. 


(Having  reference  to  Prof.  J.  W.  Gregory's  paper 
on  the  same  subject,  read  before  the  Insti- 
tution of  Mining  and  Metallurgy.) 


By  J.  8.  Curtis  (Member). 

Professor  Gregory  is  to  be  congratulated  upon 
the  care  and  research  which  have  enabled  him  to 
put  in  such  clear  form  the  numerous  theories 
which  have  been  advanced  with  regard  to  the 
origin  of  the  gold  in  the  banket  of  the  Rand. 

Although  the  object  of  this  answer  is  to  com- 
bat some  of  tl:e  views  Prof.  Gregory  has  endorsed, 
and  although  I  cannot  agree  with  him  in  his 
opinion  as  to  the  origin  of  the  gold,  T  fully 
recognise  the  arguments  which  have  led  him  to 
his  present  belief. 
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Prof.  <  Iregory's  "  Summarj    oi    Concl 
contains   almost    all    the    points    which    require 
answering,  so  it  is  prob  ibl  .in  al   the 

end  of  his  paper. 

1   take   his  divisioi  -  and  sub  divisions  in  the 
order  in  which  they  apj  - 

I.  "  The  theory  as  to  the  origin  of  the  banket 
in  best  agreement   with   the    I 

that  which  regards  the  banket  a-  a  marine  placer 
in   which  gold  and  Mark  sam!  (magnetite  with 
some  titaniferous  iron)  were  laid  down  in  a 
of  shore  deposits.     The  gold  was   in  minute  par- 
.  and  it   was   concentrated   by  the   wash  to 
ami  fro  of  the  tide,  sweeping  away  the  light 
and  silt,  while  the  gold  collected  in  the  shell 
places  between   the  larger  pebbles.      The  black 
sand  deposited  with  gold  has  been  converted  into 
pyrites,  and  at  the  same    time  the    gold    was   dis- 
solved and  re-deposited  in  situ." 

The  theory  of  the  banket  deposits  bi 
nally  marine  placers  may  or  may  not  appear  to 
be  the  one  "in  best  agreement  with  the  fac 
it  all  depends  upon  the  point  of  view.  There 
are  certainly  a  number  of  people  who  do  do! 
think  that  theory  is  a  satisfactory  solution  of  the 
occurrence. 

"The  gold  was  in  minute  particles,  eti 
The  deposition  of  the  Witwatersrand  beds  was 
probably  not  later  than  the  Silurian,  and  at  that 
time  the  rainfall  and  consequent  freshets  which 
transported  the  sand  and  pebbles  iron,  ,,  consider- 
able distance  to  the  sea  shore,  was  very  much 
greater  than  it  is  at  tin-  present  day,  and  would 
certainly  have  washed  away  gold  of  the  extreme 
fineness  of  that  which  i.>  present  in  the  banket  of 
the  Hand.  Fine  gold  is  certainly  not  character- 
istic of  placers.  There  is  also  nothing  to  prove 
that  black  sand  accompanied  the  quartz  detritus 
which  formed  these  beds.  The  bluish  colour  of 
the  quartzite  of  the  Witwatersrand  beds  is  due 
to  very  finely  divided  pyrites.  Did  the  fine 
quartz  sand  which  furnished  the  material  for  this 
rock  also  contain  black  sand,  ami  if  so,  why  did 
it  remain  with  the  quartz  sand,  and  why  did  it 
not  sink  to  join  the  black  sand  in  the  banket  .' 
The  earliest  evidence  of  solfataric  action  is  that 
wdiieh  was  subsequent  to  the  great  eruption  of 
basic  igneous  rock  which  tilted  up  the  Witv 
rand  beds  ;  and  the  eruption  was  a  very  long 
period  after  the  deposition  of  these  beds. 

II.  "The  distribution  of  the  gold  agrees  with 
that  of  placer  deposits  in  the  following 

in)  The  gold  as  in  a  placer  is  contained  in  the 
cement  and  not  in  the  pebbl 

This  is  true  in  the  main,  but  it  is  not  univer- 
sally the  ease.  It  is  no  uncommon  thing  to  find 
a  pebble  which  has  been  cracked  and  the  cracks 
filled  with  gold  bearing  pyrites.  No  better  proof 
of  the   contemporaneous   deposition   of  the  gold 


and     the     p.  |     he     found,     and     if    tic 

can  bardl)  l>e  doubted 
that  the  p\  i  ites  bro 
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"ITi-  tirelj 

tO      llie.  The      I,., 111. 

oi    them    have    an    inclination   of 
.  and 
some  of  them  an  inclination  of  |<  -.  than  30  .    In 
depth  the  reefs  naturally 

which  are   mostl 
■ 
and  hanging  walls  of  quartzite.      I  this  is 

what   Prof.  is   by  "  : 

"  The  go  bich 

are  conformable    i"  tic    sediments,    and 
deposited   in  verticals  or  fault   pla 
bedding  of  the  rock 

unimportant  se idary  quartz  veil 

The  tact  that  the  gold  has  not  b 
in  "verticals"  or  fault  planes  is  hardly  a  proof 
that  the  gold  is  of  sedimentary  origin.  A 
portion  of  the  cross  faults  or  "throws"  have 
occurred  since  the  deposition  of  the  gold.  As 
for  the  secondary  quartz  veins,  gold  is  of  extremely 
■  currence  in  them. 

i   Id  is  distributed   in  pal 
not  in  shOi 

The    facts   o  i.r  out    this  contei 

There  are  numerous  mines  on  the  Hand   in  which 
the    gold    ■  of     the    reef   do    not    vary    a 

couple    of    pennyweights   in    in  u.  ilways 

provided  large  sample-,  and  not  hand  specimens, 
are  talo-ii  for  assay.      •"Patchy"  •  ly  be 

reckoned    a    characteristic   of   the    banket   i 
Taken  as  a  whole,  they  have  r  the 

uniformity  of  their  gold  contents,  and  this  i 
of  the    principal    factors    which    lias   led    to  the 
extensive   exploitation    of   tl 

■  ly  be  applied   to  such  mints 
a-  the  Crown    beef  and  the  Geldenhuis  ] 
In    a    gold   quartz  mine,   hand  S] 

one   place  frequently  show   i 
in  value,  even  in  a  well  d 
the  vein  is  sidered  patchy  for  tl 

■-.    ■•  cl      i  eys,"  oi 
tical  bodies  richer  than  th< 

matter  and  which  extend    to  ■  cable 

depth,  I  think,  has  been  fully  established  on  the 
Hand.      First  and  n 

able  shoot  which  outcropped  in  the  ground  i 
Robinson,  Piom  er,  and  The  Mint  c 

extended  downwards  into  the  claims  of  the 

!'.  inanza 
nearly  worked  out  |  and  into  the  Crown  1  >eep;  and 
in  all  prol  "ill  extend  into  the  claim-  on 

the  dip  of  these  properties.  There  is  another  well 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.  Jan.  1908 


pronounced  shoot  which  outcropped  in  the  1'rim- 
nd  its  allied  properties,  and  extended  into 
the  Rose  Deep.  The  Nigel  Gold  Mining  Com- 
pany's property  is  full  of  shoots,  and  many 
of  shoots  occurring  in  other  mines 
could  be  mentioned.  If  it  is  desired  to  prove 
that  the  gold  of  the  Eland  was  originally  placer 
gold,  some  other  arguments  will  have  to  1"' 
brought  forward  instead  af  those  that  the  gold  is 
patchy,  and  that  no  "chutes"'  exist  in  the  banket 
reefs. 

■'The  gold  tends  to  occur  on  the  foot  wall 
side  of  the  conglomerate  beds,  or  to  re.st  on  layers 
of  quartziteSj  which  acted  as  false  bottoms  in  the 
•ries.  Owing  to  the  redistribution  of  the 
gold  during  its  solution,  this  rule  is  not  so  general 
as  in  the  case  of  a  recent  placer  :  but  it  appears 
to  be  the  general  experience  through  the  Hand." 

As  regards  the  occurrence  of  the  gold  on  the 
foot  wall,  I  am  willing  to  admit  that  in  many  of 
the  banket  veins  the  richest  ore  is  found  on  the 
footwall,  but  there  are  so  many  exceptions  that 
it  certainly  cannot  be  regarded  as  the  rule. 
Among  the  exceptions  can  be  mentioned  the 
Main  Reef  Leader,  which,  in  the  Central  Rand 
while  overlying  the  Main  Reef,  is  so  close  to  it 
that  it  forms  practically  a  part  of  that  banket  lied, 
and.  notwithstanding  this  fact,  is  much  richer 
than  the  Main  Reef  itself. 

The  theory  that  the  gold  was  deposited  with 
the  pyrite,  which  was  precipitated  from  the 
sulphur  spring  solutions,  easily  accounts  for  the 
better  quality  of  the  ore  on  the  footwall,  as  in 
many  instances  the  lower  portion  of  the  banket 
beds  were  less  silted  up,  and  therefore  offered 
easier  access  to  these  solutions  than  the  upper 
portions  of  these  beds.  This  is  quite  conceiv- 
able when  it  is  remembered  that  in  sedimentary 
beds  like  those  of  the  Witwatersrand,  the  pebbles 
would  settle  before  the  finer  gravel,  and  would 
naturally  have  more  open  spaces  between  them, 
offering  channels  for  the  gold  bearing  solutions. 

Prof.  Gregory  speaks  of  the  redistribution  of 
the  gold  during  its  solution.  The  solvents  for 
gold  are  not  very  numerous,  and  it  is  not  easy  to 
conceive  that  the  metallic  gold  of  the  placers 
should  have  been  dissolved  by  any  solution  which 
may  have  emanated  from  the  hot  sulphur  springs 
or  solfataras  consequent  upon  the  eruption  of  large 
quantities  of  the  basic  igneous  rock  which 
uplifted  the  Witwatersrand  beds.  On  the  other 
hand,  it  is  quite  possible  that  these  same  solfa- 
taras brought  in  sulphide  of  gold  in  the  sulphide 
of  iron,  which  was  deposited  in  the  banket  beds. 
The  sulphide  of  gold  being  a  very  unstable  com- 
pound would  soon,  in  the  presence  of  air  and 
water,  be  resolved  into  metallic  gold  and  sul- 
phuric acid.  It  is  highly  improbable  that  the 
sulphur    springs   themselves   had    the    power  to 


dissolve  gold.  If  the  theory  of  infiltration  is 
accepted,  as  accounting  for  the  presence  of  gold 
in  quartz  veins,  there  seems  to  be  do  valid  reason 
why  the  presence  of  gold  in  the  banket  should 
not  be  accounted  for  in  a  similar  manner. 

(/)  "  The  rich  patches  occur  at  varying  hori- 
zons, dependent  upon  the  frequenl  local  variations 
in  the  currents  that  necessarily  occur  during  the 
deposition  Of  a  series  of  deposits   upon  a  shore." 

This  has  already  been  answered  under  the 
heading  li.  (d). 

III.  "  The  objections  to  the  infiltration  theory 
include : 

The  absence  of  ore  shoots." 
As    ore   shoots  certainly  do  exist   [see  II.  (d)], 
this    cannot    be    taken    as   evidence    against  the 
infiltration  theory. 

(b)  ••The  non-existence  of  the  'verticals'  up 
which  the  gold  may  have  been  introduced." 

"Vertical.-"  are  certainly  not  characteristic  of 
all  gold  deposits,  the  genesis  of  which  is  attri- 
buted to  infiltration.  Moreover  '•verticals-'  have 
something  of  the  nature  of  shoots. 

(c)  "The  limitation  of  the  gold  to  special 
seams  of  conglomerate  and  its  absence  from  beds 
of  sand  and  bastard  reef  which  lie  immediately 
below  rich  banket,  and  must  have  been  equally 
open  to  percolating  solutions." 

The  gold  is  unquestionably  limited  to  certain 
seams  of  conglomerate.  It  is  also  limited  to 
certain  quartz  lodes  in  formations  where  the 
deposition  of  the  gold  is  unquestionably  due  to 
infiltration  with  iron  pyrites  and  other  minerals. 
Investigations  of  gold  quartz  veins  have  not  yet 
determined  why  the  gold  bearing  solutions  should 
take  any  particular  course,  and  if  there  has  been 
no  general  rule  discover  d  governing  the  distribu- 
tion of  the  ore  in  quartz  lodes,  why  should  this 
argument  he  used  to  prove  that  the  gold  iii  the 
banket  was  originally  placer  gold  .' 

••  Beds  of  sand  and  bastard  reef,"  which  last  I 
take  to  mean  a  rained  sand-tone,  or  as  it 

now  is  a  quartzite  grit,  did  not  admit  of  the 
percolation  of  the  gold  hearing  solution.  It  is 
certain  that  compact  sand  will  not  permit  of  the 
passage  of  solutions  as  well  as  beds  of  pebbles, 
and  this  is  most  likely  the  reason  that  these  beds 
cany  very  little  gold.  At  any  rati',  these  beds  did 
not  offer  a-  free  a  field  for  infiltration  as  the 
banket  beds. 

IV.  " The  essential  difference  in  the  distribu- 
tion of  the  gold  between  the placerand infiltration 
theories  is  that,  according  to  the  former,  the  gold 
should  originally  have  been  deposited  at  thesame 
time  as  the  deposition  of  the  conglomerates: 
when  ding  to  the  infiltration  theory,  the 
gold  should  have  been  introduced  after  the 
formation  of  the  whole  sedimentary  series.     That 
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Id  was  contemporary  with  the  conglonv 
is  show  n  bj  : 

being  alwaj  -  parallel  to 
the  b(  dding  planes  of  the  rocks." 

This  Im  \ ered  under  the  headings  1 1. 

(A)   •■  The   ab  I  be  '  verticals  '  of  South 

I  lakota,  and  the  copper  slat     i  ii  Thi  i 

Refer  to  111.  (b). 

"  The  presence  of  gold  in  the  conglomerates 
before  they  were  cut  through  by  the  contemporary 
m,  which  led  to  the  formation  of  the  L  wash 
out  '  channel  in  the  May  Consolidated  mine." 

It  does  not  seem  to  me  that  the  case  occurring 
in  the  May  Consolidated  mine,  mentioned  by  Mr. 
Rops  Browne,  proves  that  the  gold  was  depi 
with  the  banket.  There  is  no  reason  why  the 
particular  body  formed  from  thesand  which  filled 
this  wash-out  should  not  also  be  barren.  If  the 
gold  bearing  solutions  did  not  generally  impreg- 
nate tlir  quartzite,  there  should  be  no  reason  why 
this  particular  stratum  should  be    impregnated. 

Y.  The  microscopic  e\  idence  shows  : 

(a  "There  is  no  evidence  of  infiltration  orthe 
presence  of  the  secondary  minerals  typical  of  the 
infiltration  processes." 

(b)  "There  has  been  no  conversion  of  the 
banket  into  a  continuous  sheet  of  vein  quartz." 

It  cannot  be  denied  that  there  is  nol  a  large 
amount  of  vein  quartz  in  the  reefs.  Nevertheless 
crystals  of  quartz  in  small  cavities  where  there 
was  an  opportunity  for  them  to  form,  are  found 
in  the  banket,  and  there  is  a  certain  amount  of 
binding  silica  in  the  matrix.  The  varieties  of 
formed  by  infiltration  are  so  numerous, 
g  from  the  gold  bearing  vein  of  almost 
pure  quartz  to  the  silver  or  copper  lode  contain- 
ing the  greatest  assortment  of  minerals,  that  it  is 
not  a  convincing  statement  to  say  that  there  are 
any  particular  minerals  or  combination  of 
minerals,  which  are  characteristic  of  lodes  formi  d 
by  infiltration  or  lateral  secretion,  as  Prof.  Sand 
;  called  the  phenomenon.  It  must  be 
mbered  that  the  matrix  of  the  banket  is 
basic,  and  being  basic  quartz  cannot  predominate. 
If  it  is  a  fact  that  a  predominance  of  basic 
material  proves  that  there  has  not  been  infiltration, 
then  only  quartz  and  other  acid  lodes  could  have 
been  formed  in  this  way.  It  cannot  be  admitted 
that  certain  minerals  are  evidence  of  infiltration, 
and  others  are  not.  The  fact  that  crystalline 
minerals  are  present  in  a  vein  can  he  taken  as 
evidence  that  these  minerals  were  deposited  from 
solutions.  They  may  have  been  deposited  from 
infiltrated  solutions  or  they  may  have 
dci "'sited  from  solutions  formed  from  minerals 
alreadj  present  in  the  vein,  and  it  is  not  always 
possible  to  determine  to  which  cause  their 
presence  should  be  attributed. 


i  ondary  mineral  -  produced,  juch  aa 

tie-  chloritoid,  are  typical  ol    presaure-metamor- 

phism  and  have  been  developed  alike  in  rich  ami 

barren    rocks.      Rich   and   poor  banket,    bastard 

mmI  quart:  hown  by  the  microscopic 

evidence  \,,  have  all  undergone  the  same  chai 
and   tin'  richest    material   Bometimea   Bho\* 
change  than  barren  material." 

This  is  very  likely  the  case,  and  there  may  !"• 
little  difference  between  the  banket,  ba 
Mid  quartzite  in  thi-  The  principal 

mineral  brought  in  by  infiltration  was  the  iron 
pyrites,  and  this  is  most  predominant  in  the 
banket.  It  is  highly  probable  that  the  pyrite 
;  Id,  and,  therefore,  it  can  be  con- 
sidered the  matrix  of  the  gold.  It  can  be  con- 
sidered more  the  matrix  of  gold  than  quartz,  for 
in  gold  quartz  veins  where  this  mineral  (pyril 
present   it  is  almost  alv  I    with   the 

gold. 

VI.  -'The  banket  differs  from  the  gold  ores 
due  to  infiltration  in  other  fields,  for  example, 
those  of  South   Dakota;    and  the   best   general 

.uent  is  with  that  band  of  modem  beach 
placers,    which   extends   for  50  miles  along  the 

:  ii  coast  of  the  South  l>land  of  New  Zealand. 
The  Kanowna  lead  is  quoted  a-  a  case  of  the 
solution  and  redeposition  of  gold  in  a  modern 
placer." 

Being  unacquainted  with   the   Kanowna  had. 

1  am  unable  to  controvert  this  mt,  but  in 

view    of   the    few    solvents  for    Lr"hl    which    are 

known,  the  evidence  of  such  a  phenomenon  should 

y  carefully  sifted  before  it  is  accepted. 

VII.  "The  absence  of  conclusive  evident 
any  considerable  impoverishment  in  depth  is  an 
argument  in  favour  of  the  alluvial  origin  of  the 
gold,  and  is  favourable  to  the  further  extension 
of  the  banket  in  depth." 

This  that  gold  mini 

in  depth.     This  is  more  or  less  true,  but  it  can 
hardly  lie  said  to  have  been   proved   in  all 
where  the  lodes  extended  for  a  great  distant 

the   SU1 

De  Launey  mentions  (p.  4)  tl  ibundance 

of   rolled    pyrites.      Tic  this 

pyrites  is  not  water  worn,  and  if  a  sample  is 
broken  it  will  be  found  mad-  up  of  en 
radiating  from  the  centre.  The  well-known 
ik-shol  '"  -re  of  the  New  Rietfontein  mine  is 
characteristic  of  this  formation,  which  resembles 
tint  found  in  nodules  of  brown  iron  oi 
over,  it  is  hard  to  believe  that  pyritic  water  worn 
pel, hies   could  1-   h.und  I   with   quartz 

pebbles  which  had  been  subjected  to  a  grinding 
given  them  theirpresent  shape. 

The  variation  in  value  in  adjacent  parts  of  the 

same  reef,  although  not  very  significant,   would 

more   in  favour   of  the  infiltration  theory 
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than  it  would  in  favour  of  the  placer  theory.  But 
as  this  argument  has  been  used  both  pro  and 
I    .  one  of  those  "  rules  which  works 

ways." 

It  certainly  would  be  a  difficult  matter  to  prove 
that  veins  due  to  infiltration  are  always  oblique 
t<>  the  stratification.  For  that  it  is  by  no 

means  an  uncommon  occurrence  for  the  geld  to 

jump  from  one  banket  reef  to  a  parallel  one.     As 
examples,  the  ore  in  the  New  l!i«  tfontein  and  the 
mines  can  be  mentioned.     There  are.  how- 
ever, numerous  similar  phenomena  in  other  mines. 
Sulphuretted  hydrogen  was,  of  course,  present 
in  the  solfataras,  and  was  very  likely  due  to  the 
decompositi  >n  of  the  ir<>n  sulphide  dissolved  in 
the  alkaline  waters  of  those  springs.     It  is  not 
necessary   to  account  for    the    presence    of    iron 
pyrites  in  the  banket  by  presupposing  the  presence 
of  magnetic  iron  (frequently  a  secondary  product 
it -elf)  which  whs  afterwards  converted  into  iron 
sulphide.      There  is  plenty  of  iron  pyrites  in  the 
earth'.-  crust  which  was  not  formed  by  the  con- 
version of  magnetic  iron.     It   is  probable  that 
the  precipitation  of  the  go]. 1  bearing  pyrite  was 
much  by  the  dilution  and  cooling  of  the 
-  spring  solutions  as  it  was  by  other  reactions. 
theless,     to    determine    what    the    actual 
reactions  were  which  caused  the  deposition  of  the 
gold  bearing    pyrite    is    hardly    possible    at    the 
-  the  elements  which  composed   the 
solutions  were  very  numerous,  and  the  physical 
conditions  which  existed  at  that  time  cannot  be 
determined  with  any  accuracy. 

Numerous  minerals  besides  pyrite  have  been 
found  in  the  banket  reefs,  among  which  can  be 
mentioned  galena,  a  silver  ore  (probably  silver 
glance),  zinc  blende,  calcite,  apatite,  gypsum  and 
some  others,  which  the  writer  cannot  at  present 
recall,  but  which  at  various  times  fell  under  his 
rvation.  These  minerals  were  not  found  in 
any  quantity,  with  the  exception  perhaps  of 
calcite,  but  they  certainly  indicate  "  vein  action," 
and  must  have  been  deposited  in  the  reefs  from 
solutions. 

I  think   it  is  fairly  well  established  that  the 
r  the  pebble  the  richer  the  ore,  but  this  can 
only  be  applied  to  the  banket  of  any  particular 
and  there  is  a  notable  example  of  this  in  the 
.Main    Reef   Leader   of    the  Aurora    West    mine, 
where  pel  er  than  a  man's  head  are  often 

found.     Some  reefs  are   characterised    by 

'  ■-.  for  instance,  tie*  Rietfontein  or  Du  Preez 
reef,  but  this  reef,  though  rich,  is  a  -nidi  one. 
The  fact  that  the  ore  in  any  L'iven  reef  is  richer 
where  the  pebbles  are  1  trge  can  be  accounted  for 
on  the  principle  that  tie  \  ibbles  gave  freer 
access  to  the  gold  bearing  solutions. 

The  trouble  which  I  find  in  accepting  most  of 
Prof.   Gregory's  contentions  is  that  he  says  the 


gold  has  been  redissolved  and  again  precipitated, 

and  at  the  same  time  almost  all  the  arguments  he 
uses  are  based  on  the  supposition  that  the  gold  is 
placer  gold.  If  the  gold  has  been  redissolved  it 
certainly  has  been  transported  from  its  original 
place  of  deposit,  for  it  is  difficult  to  believe  that 
it  was  redeposited  in  the  same  spot  a  second  time. 
.  ident  that  if  the  gold  were  in  solution 
ilution  would  |  ,!  by  the  same  laws 

which  would  have  regulated  its  distribution  had 
it  been  brought  in  by  infiltration,  and  Prof. 
Gregory  argues  that  the  phenomena  of  its  deposi- 
tion prove  it  was  originally  placer  gold. 

The  President  :  Mr.  Curtis  has  asked  me 
to  express  his  regret  at  his  inability  to  be  present 
this  evening  to  read  the  paper  himself.  Almost 
at  the  last  moment  he  was  called  out  of  town  to 
inspect  some  properties.  Mr.  Curtis  is  one  of  the 
oldest  members  of  this  Society,  and  it  is  very 
pleasing  indeed  to  find  him  coming  forward  again 
at  our  meetings.  To  the  older  residents  of  the 
Rand  he  needs  no  introduction,  because  he  was 
one  of  the  men  who  were  most  prominent  in  the 
early  history  of  these  fields.  We  have  to  thank 
him  for  an  able  paper  on  a  fascinating  subject. 
This  subject,  the  origin  of  gold  in  our  banket, 
has  tempted  Mr.  Curtis  to  re-enter  the  fields  of 
scientific  controversy.  It  is  a  subject  which 
has  been  before  us  ever  since  these  fields  were 
discovered,  and  is  likely  to  be  before  others 
when  our  mills  have  ceased  to  crush  and  our 
dumps  are  grass  grown.  It  is  of  more  than 
academic  interest  because  upon  it  very  largely 
depends  the  limit  of  payable  gold  in  th  pth.  It  is 
very  satisfactory  to  us  on  these  fields  to  know 
that  there  is  no  conclusive  evidence  to  indicate  a 
material  impoverishment  as  we  go  down  in  depth. 
I  move  a  very  hearty  vote  of  thanks  to  Mr.  Curtis 
for  his  valuable  paper,  and  I  feel  sure  that  some 
of  our  mining  men  will  come  forward  and  discuss 
the  paper  as  it  ought  to  be  discussed. 

Mr.  T.  Lane  Carter:  I  beg  to  second  the 
vote  of  thanks,  and  would  remark  that  Mr.  Curtis 
has  brought  up  a  subject  of  vital  importance,  one 
which  J  consider  should  receive  more  attention  on 
ih-  Eland  than  it  has  in  the  past  Those  of  you 
who  have  taken  an  interest  in  the  proceedings  of 
the  American  Institute  of  Mining  Engineers 
know  that  about  ten  years  ag"o  the  subject  of 
"Ore  Deposits"  was  brought  up  in  a  paper  which 
is  now  a  classic  on  the  subject  and  which  will 
probably  be  referred  to  for  many  years  to  come,  f 
refer  to  the  excellent  paper  by  Prof.  Posepnyon 
of  Ore  Deposits."  One  remark  he 
3  in  that  paper  we  should  take  to  heart, 
which  is,  that  tin.'  way  ore  deposits  can  be  studied 
satisfactorily  is  for  the  skilled  observer  who 
comes  across  any  phenomena  out  of  the  ordinary 


Jan.  1908 


W.  A.  Ca 


to  carefully  note  them,  and  let  the  world  know 
the  facts,  because  in  a  mining  stope,  for  ins! 
.hi  interesting  feature   which    is  exposed    I 
will,  on  account  of  blasting,  be  »rrow, 

;iinl  unless  it  is  carefully  noted  and  given  to  the 
world  its  evidence  is  lost  for  ever.  The  way 
to  get  at  the  truth  regarding  the  deposition  of 
gold  "ii  the   Rand  is  for  ever}  give  all  the 

data  thr\  come  across  which  are  of  any  interest  on 
the  subject.  I  hope,  therefore,  in  the  discus 
which  is  sure  to  arise  on  this  paper,  that  those 
who  work  underground,  especially  -  veyors  and 
samplers,  will  bring  forward  any  little  point  of 
interest  which  they  may  have  observed. 

The  President  then  called  upon  Mr.  Cald 
to  read  his  paper. 

Mr.  W.  A.  Caldecott  :  The  notes  I  propose 
to  read  to-night  give  a  brief  account  of  some 
observations  on  works  practice  made  dui 
recent  visit  to  Mexico.  With  your  permission,  I 
will,  at  a  later  date,  bring  forward  the  second 
part  of  this  paper  in  the  form  of  a  discussion  on 
the  chemical  principles  involved  in  the  dissolving 
of  silver  from  its  ores.  At  pres*  nl  Mr.  A.  McA. 
Johnston  is  kindly  carrying  out  for  me  some 
experimental  work  on  this  subject,  which  is 
ompleted. 

SOME     FEATURES   OF    SILVEB    ORE 
TREATMENT  IX  MEXICO. 


By  W.  A    Caldecott,  B.A.,  F.C.S. 


Part  I. — Works  Practice. 

As  I  have  recently  had  occasion  to  pay  a  short 

visit  to  .Mexico,  an  account  of  some  salient 
features  ,,f  silver  ore  treatment  in  that  country 
may  lie  of  interest  to  members.  Whilst  there, 
the  courtesy  of  the  managers  of  some  of  the  most 
progressive  mining  companies  in  the  Republic 
enabled  me  to  visit  various  reduction  works,  and 
to  receive  much  information,  some  of  which  is 
incorporated  in  the  following  notes. 

The  remarkable  advance  during  the  last  few 
years  in  the  treatment  of  silver  ore  in  Mexico 
may  be  very  largely  attributed  to  the  replace- 
ment of  the  old  and  costly  patio  process  by 
cyanide  treatment  preceded  by  wry  tine 
crushing,  to  railway  development  and  to 
power  installations,  which  provide  ele<  trie 
cheaply  for  remote  mines,  where  the  cost  of  fuel 
would  be  prohibitive.  Power  i-  now  being  trans- 
mitted up  to  170  miles,  and  supplied  at  30s.  per 
horse-power  per  month,  or  considerably  less  than 
the  average  cost  of  electric  power  on  the  Rand. 

The  patio  process,    invented    at     Pachuca   by 
Bartolome   de  Medina  in  1557,  nearly  a  century 


\  in    Riebeek    landed    at    the    <  !a| 
till    in    operation    at    the    same   mine    in    that 
district,     but 

:hed  condith t    the    mules 

at  present  employed  in   working   it,   in   ph> 
the  men  who  u 

\  the  efficient  me<  I 
appliances  which  have  been  u  i  the  pur- 

[he  process  of  cj 
chloridisit  also  now  a  thing  "I  the 

and  much  the  same  applies  to  hyposulphite 
lixiviation. 

The  pioneer  work  of  our   p  Lent,  Mr. 

Chas.  Butters,  is  indissoluble  I  with  the 

advance  in  Mexican  cyaniding  and   fine  grinding 
practice,  whilst  the  El  Oro  Company  is   famous 
throughout  the  mining  world  for  its  enterpi 
developing  metallurgical  methods.       But 
from  these  well-known  nam<  s,  the  results  of  the 
skill  and  energy  of  our  fellow  workers  in  i 
of  various  ore  reduction   plai 
every    mining    district.      Whilst   thes< 
without  thi   _  the  cumulative 

experience  and  resources  oi   the   group   organisa- 
tion,   this    is    in    some  offset    by    the 
judicious  foresight  of  individual   companii 
providing    means     for 

experimental  work,  and  also  adequate  plant-  for 
handling  the  ore  under  routine  working 
condil 

The  attitude  of  the  Mexican  Government 
under  the  firm  rule  of  that  remarkable  man, 
President  Porfirio  Diaz,  is  distinctly  favourable 
towards  the  investment  ip'ital    in 

mining  and  other  industrial  enterprises,      i 

gretted,  however,  that  in  spil  many 

opportunities    which  the  application   of   mi 
methods  in  Mexico  offers,  the  amount   of  British 
capital  now  invested  there  is   proportionately    far 

than  was  the  cas 
the  days  of  the  United  Mexican  Company.! 

Unskilled  labour    is    cheap,    costing    in    all 
about  Is.  (id.  per  day,  but  this  advantag 
what    offset    by    its' irregularity,    owing    to    the 
occurrence  of  the  numerous  churcl  The 

natural    hereditary    tendency    of    the    Mexican 
labourer,  or  peon,  to  steal  all  of  value  he  can.   is 
counteracted    by     a    regular    system 
clothing  for  work  in   the 
plemented    by    watchmen    and    electri 
Shrines    and*  bull-rings    to    suit    the 
workmen  appear  to  be  almost  regular 
mining  company's  equipment,   and   some   b 

Spanish  is  a  ne 
in  mining  work.    In  the  city  of  Mexico  an  eli 
lytic   refinery    for   -old    and    silver    bullion    was 

-   The  Milium  W..,-bllv-  '      ■  " 
t  The  Mining  W 
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started  in  1906  by  a   private   company,  whose 
enterprise  in  t li i  —  respect  La  significant. 

The  metric  system  is  generally  used  in  dealing 
with  Mexican  silver  ores.  Thus  cyanide  con- 
sumption is  expressed  in  kilograms  per  metric  ton 
of  1,000  kgm.,  or  2,204  lb.,  and  silver  or  gold 
values  are  reported  in  grams  per  metric  ton. 
Conversion,  however,  is  readily  accomplished  by 
taking  1  grin,  per  metric  ton  as  equal  to  11  grains 
per  2,000  lb.  ton,  and  1  kgm.  per  metric  ton  as 
equal  to  2  lb.  per  2,000  lb.  ton.  Mexican  cur- 
rency is  practically  equivalent  to  one  half  the 
value  of  corresponding  U.S.  coins.  Hence  the 
peso,  or  Mexican  dollar,  is  worth  about  25 
pence,  or  0'5  dwt.  gold.*  The  fluctuating  value 
of  silver,  however,  introduces  a  disturbing  factor 
in  mining  operations  with  which  we  are  happily 
unfamiliar  here  :  the  result  of  a  10  per  cent, 
depreciation  in  the  silver  market  may  best  be 
realised  when  the  effect  is  considered  of  a  possible 
10  per  cent,  drop  in  the  percentage  recovery  of 
gold  from  banket  ore. 

The  average  Mexican  silver  ore  is  usually  a 
hard  flinty  quartz  containing  little  extraneous 
base  metal  mineral. t  The  bulk  of  the  value 
exists  in  the  form  of  silver  sulphide,  associated  at 
times  with  a  little  arsenic  or  antimony,  whilst 
occasionally  silver  chloride  and  native  silver 
occur.  A  small  percentage  of  gold  is  found  with 
the  silver  and  constitutes  a  considerable  propor- 
tion of  the  bullion  value,  since  with  silver  at  2s. 
6d.  per  oz.,  gold  is  worth  34  times  as  much  as 
silver.  As  a  rule  the  gold  is  extracted  during 
cyanide  treatment  a  good  deal  more  readily  than 
the  silver,  so  that  special  attention  during 
treatment  is  not  paid  to  it.  Manganese  is 
-ionally  found  associated  with  silver  ore,  and 
is  reported  to  exercise  a  detrimental  effect  on  the 
extraction,  but  I  am  not  aware  of  any  accepted 
explanation  for  this  effect. 

The  essential  features  of  present  day  treatment 
of  silver  ore  in  Mexico  consist  in  very  fine 
crushing  of  the  ore  with  cyanide  solution,  and 
treating  the  bulk  of  the  resultant  pulp  as  a  slime 
by  decantation  followed*  by  mechanical  filtering, 
and  zinc  shaving  precipitation  of  the  solution. 
Whilst  the  foregoing  broad  statement  may  be 
taken  as  correct,  there  exists,  as  is  naturally  the 
case  with  a  progressive  art,  a  considerable 
diversity  of  opinion  among  competent  operators 
as  to  the  advisability  of  many  details  of  practice, 
and  hence  the  following  more  detailed  descriptions 
must  not  be  considered  as  universally  applicable. 
The  fine  state  of  division  and  uniform 
distribution  of  the  values  in  the  ore  render  finer 
crushing  necessary  than  in  common  practice  on 
the  Rand,  but  the  means  adopted  for  this  purpose 

*  The  legal  value  of  the  peso  is  equivalent  to  0*75  grin,  tine  gold, 
t  Cp.  Hofrnan's  "  Hydro-metallurgy  of  .Silver,"  p.  286,  1907. 


naturally  vary  with  the  existing  equipment  of 
mills  and  with  the  views  of  those  in  charge. 
Generally  speaking,  stamps  followed  by  tube-mills 
represent  the  most  advanced  practice,  but  at  a 
Guanajuato  plant  stamp-milling  alone  with 
slotted  screening  equivalent  to  a  wire-woven 
screen  of  45  meshes  per  linear  inch,  serves  to 
convert  the  bulk  of  the  ore  into  slime,  though  at 
the  cost  of  the  low  duty  of  2"7  tons  per  stamp 
per  24  hours.  At  a  Pachuca  plant  stamps, 
followed  by  Chilian  mills  crushing  through 
80  mesh  screening,  are  used  and  yield  much 
the  same  resultant  pulp. 

The  most  notable  and  up-to-date  plant,  how- 
ever, is  the  Mexico  mill  of  the  El  Oro  Company, 
which  has   forty   stamps  and  six  4   ft.  x  20    ft. 
tube    mills    to    reduce    with    16    mesh    battery 
screening  200  tons  of  hard  flinty  ore  per  day  to  a 
product,  of  which  90%  passes  a  200  mesh  screen. 
Taking  each  tube-mill  as  equal  to  20  stamps  in 
crushing  capacity,  this  equipment  with  five  tube- 
nulls  running,  virtually  means  a  stamp  duty  of 
about   a  ton   and    a-half    of  ore  per   24    hours. 
This  mill,  which  has  only  lately  started,  should 
throw   much    light    on    the    debated    economic 
question  as  to  whether  under  such  conditions  all- 
sliming  yields  more  profit  than  the  present  usual 
production    of    50/    to    75%    slimes,    with    the 
balance  of  the  pulp  as  specially  hard  and  tough 
fine  sand  requiring  treatment  by  leaching.  Should 
it  be  possible  in  the  future  to  secure  as  rapid 
dissolving  of    the  sand  values  as    of    the   slime 
values,  it  is  probable  that  the  next  operation  of 
separation    of   solution    and    solid   in  these  two 
products  will  be  carried  out    in    the    same  way 
as,  for  example,  by  horizontal  mechanical  filters. 
As  is  realised  here,   the    question    of  the    actual 
cost  of  all-sliming  is  of  great  importance  in  view 
of  the  simplicity  and  other   obvious  attractions 
of    the   method.*       Other  points  of   interest  at 
the  El  Oro  Company  are  the  satisfactory  use  of 
separate  iron  guides  instead  of  wooden  battery 
guides,  and  of  concrete  mortar  blocks.    Trials  are 
now  proceeding  in  stamp  milling  without  battery 
screening  but  with  a  high  slot   discharge   on  the 
lines  of  the  old  German  schubersatz.f     As  at  the 
well-known   Homestake  Company  in    the  Black 
Hills  district  in   South    Dakota,  a  foundry  is  run 
by  the  El  Oro  Company,  and  also  a  small  blast 
furnace  for  periodically  working  up  slag  and  other 
by-products,  both  of  which  prove  of  great  service. 
The  corrugated   cast-iron  tube-mill  lining  block 
which    was    described   on    p.    60   of  the   August 
(1907)  issue  of  this  Journal,  is  employed  and  is 
claimed  to  give  treble  the  life  of  plain  iron  liners. 
Amalgamated   copper  plates  are  not  generally 
used  in  Mexican   reduction  plants,  but  following 

Mining  and  Scientific  Press,  p.  658,  Nov.  'Ji,  1907. 

t  Richard's  "Ore  Dressing,"  vol.  i.,  p.  ^14,  19U3. 
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the  stamps  and  sometimes  the  regrinding 
appliances  as  well,  Wilfley  or  other  concentrators 

arc  employed  tore ve  anj  metallic  or  granular 

particles  of  valuable  mineral,  which  would  yield 
but  a  poor  extraction  in  the  sand  plant.  The 
concentrates  arc  usually  shipped  to  a  smelter 
together  with  a  certain  amounl  of  hand  picked 
rich  ore. 

The  system  <»t'  the  --  .<  >tnl;i  i  \  grinding  circuil 
involving  hydraulic  classification  of  all  final  pulp, 
with  which  we  are  so  familiar  on  the  Rand,  isnot 
in  invariable  use,  and  in  general,  less  attention 
Beems  to  be  paid  to  minimum  water  ratio  in  tube 
milling,  and  to  maximum  practicabfe  weight, 
drop,  and  speed  of  stamps  than  is  considered 
ad\  isable  here. 

Sand  is  commonly  separated  in  vats  from  the 
pulp  leaving  the  battery  by  Butters  distributors, 
and  long  sand  treatment  is  usual,  whilst  belt 
transfer  and  Blaisdell  excavators  and  aerators  are 
likewise  employed  at  some  mills.  When  the  fall 
and  water  available  permit  of  it,  discharg 
sand  as  well  as  slime  residues  by  hydraulicking 
into  the  creek  is  practised,  and  this  obvious 
advantage  is  little  restricted  by  laws  upon  the 
fouling  of  streams. 

In  slime  treatment,  a  notable  feature  is  the 
lengthy  agitation  and  aeration  by  means  of 
ordinary  stirring  gear,  which  sometimes  occupies 
in  all  fifty  hours.  This  is  rendered  necessary  by 
the  slow  rate  of  solution  of  the  silver.*  An 
ingenious  system  for  the  combined  aeration  and 
agitation  of  sand  as  well  as  slime,  on  the 
principle  of  a  vertical  Pohle  air-lift  pipe  in 
the  centre  of  a  conical  bottomed  vat,  40  ft. 
high,  and  15  ft.  in  diameter,  has  been  lately 
introduced  at  Pachuca  from  Australia. f  In 
one  or  two  old  plants,  with  shallow  rectangular 
sand  vats,  converted  into  slime  vats,  stirring 
and  aeration  are  more  or  less  imperfectly  per- 
formed by  means  of  a  small  pipe  attached  to  an 
air  hose,  which  is  plunged  by  hand  below  the 
surface  of  the  pulp  into  different  parts  of  the  vat 
in  turn. 

When  mechanical  stirring  gear  is  used,  settle- 
ment between  the  numerous  decantations  and 
agitations  is  not  carried  to  completeness  on 
account  of  the  difficulty  of  starting  stirring 
again,  with  the  result  that  although  as  much  as 
10  tons  of  solution  per  ton  of  dry  slimes  are 
decanted  off  for  precipitation,  washing  is  relatively 
imperfect,  and  the  strong  0]  solution  fre- 
quently used  in  slime  treatment  cause-  a  heavy 
mechanical  loss  of  cyanide  in  the   solution    dis. 

Griffiths  and  Oldfield,  and  Proc.  I.M.M..  p.  -14s.  vol. 
xii.,  1903;  also  Trans.  Am.  Inst,  of  Mining  Kng.,  pp.  279  and  660, 
vol.  xxx\i..  1905  ;  also  Julian  and  Smart's  "Cyaniding  Gold  and 
silver  Ores,"  )>.  79;  1907. 

t  The  Mining  World,  p.  693,  Oct  26,  1907  :  also,  Mining  and 
Be.  Press,  p.  689,  Nov.  30. 1907  ;  ul-o,  this  Journal,  p.  3:5,  April, 
1906. 


_•  d  with  the  residues.  To  reduce  ihi - 
which  may  approach  2  lb.  of  cyanide  per  ton  of 
dry  slimes,  as  well  as  to  improve  the  percent- 
age recovery  of  the  Bilv<  <M,  mechanical 
filters  to  follow  and  supplement  the  decantation 
treatment  are  coming  into  general  use.  The 
Butters*  filter  is  most  general!}  employed,  though 
i  he  Ridgway,f  Burl  and  othei  -  are  now  also  being 
exploited.  As  elsewhere,  clogging  of  til t»-r-  in 
time  with  lime  salts  reduces  their  efficiency  and 
itates  periodical  treatment  of  the  cloths  in 
a  dilute  hydrochloric  acid  bath. 

In  addition  to  the    use    of    Strong    BOlutioD     in 

slime  treatment  a  good  deal  of  lead  acetate 
added  to  the  charge  of  slime  pulp,  varying  Mom 

I  oz.  to  12  oz.  per  ton   of  dry   slimes.       This  is 
many  times  the  amount  of,  Bay,  \  oz.  per  ton  used 
here  ;  and  the  apparent  reason  for  the  practi 
discussed  lat<  r  in  the  second  portion  of  this  paper. 

In  precipitation  practice  the  variatioi 
by  differing  conditions  from  gold  ore  treatment 
are  likewise  very  noticeable.  The  strong  solutions 
employed  and  the  considerable  weight  of  silver  to 
be  precipitated  cause  the  employment  oi  somewhat 
zinc  shavings,  for  which  lead-coating  is 
not  needed,  as  the  zinc-silver  couple  soon  formed 
yields  a  high  precipitating  efficiency.  As  a  rule, 
the  extractor  boxes  are  placed  several  feet  above 
the  floor  so  that  in  cleaning  up,  the  slimes  ,-an  be 
gravitated  to  a  common  sump,  which  supplies 
the  suction  hose  of  the  filter-press  pump.  Simple 
passing  through  a  fine  screen  of  the  zinc-box 
precipitate  affords  a  product  containing  halt  its 
weight  or  more  of  bullion,  which  is  bri«.juetted  by 
air  pressure,  after  partial  drying  with  hot  air  in 
the  press  or  in  a  steam  heated  pan,  and  is  then 
smelted  into  a  high  grade  bullion  without  any 
acid  treatment.  As  a  plant  may  yield  a  ton  of 
bullion  in  a  month,  a  weekly  clean  up  is  comn  on 
practice,  and  very  large  (No.  300)  graphite 
crucibles  or  forged  steel  pots  1  o  in.  thick  are 
used.  Furnaces  using  crude  oil  as  fuel  are  in 
common  use.  and  at  the  El  Oro  Company  a  neat 
quick-acting  air-lift  is  employed  to  lift  crucibles 
from  the  furnace  for  pouring. 

At  present  the  total  cyanide  consumption  varies 
from  two  to  four  pounds  per  ton  of  ore  and  the 
percentage  recovery  from  all  source-  of  the  silver 
contents  of  the  ore  from  70  to  90  .  and  of  the 
gold  appreciably  more.  As  might  be  expected  with 
very  fine  crushing,  and  heavy  power  and  cyanide 
consumption,  ore  treatment  costs  are  relatively 
high,  and  vary  between  Ss.  and  12s,  per  ton  of 
ore,  according  to  local  condit: 

/       -,  June  22  and  29, 
Ulen's    "West    Australian    Metallurgical    Pra 
p.  176.  1906. 

P  ets,  p.  717,  Dec.  7,  1907. 
Patented  by  J.  S.  McArthur  and  C.  J.  Ellis  in  16 

actions  American  Institute  of  Mining  Engineers, 
p.  217,  May,  1905,  vol.  xxxvi. 
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Apart  from  the  fineness  and  efficiency  of 
crushing,  and  the  redaction  of  solution  value 
discharged  with   the  residues  to  a  minimum,  the 

chief  directions  in  which  future  improvement 
may  find  scope  are  probably  in  reduction  oi  time 
(>i  slime-pulp  agitation  and  aeration,  the  more 
perfect  dissolving  of  the  values  with  lower  cyanide 
consumption,  and  their  concentration  in  a  much 
less  bulk  of  solution,  with  corresponding  reduction 
of  the  precipitation  plant.  These  changes  if  ever 
found  practicable  would  reduce  power,  cyanide, 
and  precipitation  costs,  as  well  as  lessen  the  size 
of  plants,  which  at  present  greatly  exceed  in 
proportion  those  in  operation  on  the  Rand. 

Finally,  I  am  sure  it  will  please  members  to 
learn  that  in  Mexico,  as  in  the  gold  mining  camps 
of  the  United  States,  our  Journal  is  carefully 
studied,  the  record  of  frank  discussion  which  it 
contains  being  specially  appreciated. 

The  President :  I  am  .sure  you  will  join  with 
me  in  extending  a  warm  welcome  to  Mr.  Caldeo  >tt 
who  has  just  returned  from  a  long  holiday. 
There  are  a  few  members  who  have  taken  a  con- 
spicuous part  in  the  making  of  this  Society,  and 
I  am  sure  that  everyone  will  agree  with  me  that 
Mr.  Caldecott  is  one  of  those  few.  And  as 
evidence  that  his  energy  and  interest  have  in  no 
wise  abated,  I  refer  you  to  the  paper  he  has  given 
us  this  evening,  and  to  our  recent  transactions, 
and,  if  I  may  say  so  on  your  behalf,  this  paper  is, 
I  hope,  merely  the  forerunner  of  many  others  in 
which  he  will  give  us  the  benefit  of  what  he  has 
seen  in  his  travels.  So  far  as  I  can  gather,  his 
holiday  has  merely  been  a  holiday  in  name,  for 
he  has  covered  over  30,000  miles  and  inspected 
no  fewer  than  30  plants  in  the  States  and  else- 
where. I  move  a  vote  of  thanks  to  Mr.  Caldecott 
for  his  paper. 

Prof.  J.  A.  Wilkinson  :  I  have  much  pleasure 
in  seconding  this  vote  of  thanks.  This  question 
of  the  metallurgy  of  silver  is  to  the  teacher  a 
tremendous  bugbear,  because  text  books,  even 
modern  ones,  give  innumerable  processes,  many  of 
which,  I  believe,  are  obsolete  now,  and  the  ardent 
enquirer  after  the  truth  is  left  floundering  in  the 
mire.  The  process  which  Mr.  Caldecott  has 
detailed  is  practically  the  same  as  that  which  is 
used  for  the  extraction  of  gold  on  these  fields, 
namely,  crushing  in  stamp  or  tube  mills,  leaching 
with  cyanide,  decantation  and  afterwards  precipi- 
tation with  zinc  shavings.  It  is  somewhat 
remarkable  that  such  a  process  should  be  suitable 
for  the  treatment  of  silver  sulphide  ores,  and  I 
think  the  process  as  worked  out  here  for  gold 
may  claim  to  be  the  parent  of  Mexican  silver 
treatment.  The  author  also  mentioned  the 
mining  law  of  Mexico,  and  in  this  connection  I 


should  like  to  state  that  some  years  ago,  when 
reading  a  paper  on  the  mining  laws  of  different 
countries,  given  before  the  Institution  of  Mining 
and  Metallurgy,  London.*  the  author  said  the 
mining  law  of  Mexico  was  one  of  the  best  in  the 
world,  because  it  was  one  of  the  simplest. 

NOTES  ox  THE  ESTIMATION  OF 
CAUSTIC  LIME. 


(Bead  at  August   Meeting,  1907.) 


By  Edw.  H.  Croghax  (Member). 


The  Secretary  read  a  note  from  Mr.  J. 
Gray,  pointing  out  "  That  on  page  183  (middle 
of  the  page)  the  following  occurs,  '  and  its 
determination  by  any  method  would  only  be  a 
rough  guide  to  cyaniders  in  arriving  at  the  value 
of  the  lime  supplied  to  them.'     This  should  read 

as  follows  : — '  and  its method 

would  not  assist  cyaniders  in  arriving  at  the  value 
of  the  lime  supplied  to  them.' " 

REPLY    TO    DISCUSSION. 

Mr,  E.  H.  Croghan  :  In  opening  the  reply 
to  the  discussion,  I  wish  to  express  my  satis- 
faction at  the  interest  that  has  been  stimulated 
by  the  paper. 

Mr.  Johnston  is  of  the  opinion  that  the  pre- 
sence of  silicates  and  aluminates  in  limes  is  not 
proved  ;  still,  the  presence  of  the  former  is  an 
acknowledged  fact,  and  the  latter  may  also 
possibly  occur.  In  trying  to  account  for  the 
discrepancies  of  the  gravimetric  method,  the 
error  was  so  great,  especially  in  the  blue  lime, 
that  it  seemed  quite  evident  that  the  formation 
of  some  aluminate  had  to  be  assumed,  if  not 
necessarily  such  a  simple  combination  as  the  one 
employed  in  the  calculations. 

As  regards  the  sampling  of  limes,  this  is  a 
question  which  requires  very  careful  consideration 
so  as  to  ensure  satisfaction  to  all  parties  con- 
cerned. I  think  this  is  a  matter  which  at  some 
future  time  should  be  thoroughly  gone  into  with 
the  view  of  trying  to  fix  some  standard  method 
of  procedure.  It  is  quite  useless  testing  lime 
samples  when  a  person  feels  that  one  is,  under 
present  conditions,  purely  at  the  mercy  of  any 
individual  sampler — a  state  of  affairs  which 
makes  it  practically  a  speculative  venture  whether 
a  buyer  is  getting  really  a  proper  value  for  his 
money,  and  vice  versa  for  the  seller. 

*  See  '"The  Milling  Law  of  the  United  States  of  Mexico,''  by 
WT.  H.  Trewartha  James,  Transactions  Institute  of  Mining  and 
Metallurgy,  vol.  ix.,  pp.  it;— 23,  1900—1901.  Extract  sto  a 
mining  code  for  the  principles  of  which  the  author  claims  an 
almost  iileal  perfection  —the  present  mining  code  of  Mexico." 


.l.-lll.    I!>'is 


A.'.  //.  Croghan      Votes  on  Caustic  1  ime. 


The  procedure  Mr.  Johnston  adopts  seems  to 
be  pretty  thorough,  but  appears  to  involve  a 
deal  of  time  and  labour,  whereas  it  is  quite 
within  reason  that  some  more  expeditious  and 
tedious  method  might  be  agreed  on.  Per 
sonally  1  do  not  feel  in  a  position  at  presenl  to 
offer  any  new  suggestions. 

The  deterioration  of  limes  from  atmospheric 
exposure  is  purely  a  supposition  :  still,  it  the 
manner  in  which  I  have  observed  limes  to  be 
stored  on  some  mines  be  at  all  general,  it  seems 
to  me  that  especially  during  damp  weather  deter 
ioration  will  take  place  to  quite  an  appreciable 
extent.  I  am  therefore  still  of  the  opinion  that 
the  erection  of  suitable  structures  as  air  tight 
as  possible,  is  well  worthy  of  consideration.  The 
expense  would  be  very  small,  and  the  cyanide 
manager  would  be  in  a  better  position  in  feeling 
that  he  can,  on  the  basis  on  which  a  consignment 
was  bought,  use  the  same  amounts,  and  thus 
keep  his  solutions  up  to  the  standard  alkalinity 
he  requires.  As  regards  the  correction  of  from 
0'5  to  \°/o  which  Mr.  Johnston  adds,  on  the 
filtration  process  this  is  certainly  necessary  in 
itself,  but  if  it  is  to  allow  for  the  exposure   dur- 

_  sampling,  I  think  it  should  be  possibly  a  bit 
more,  the  variations  depending  on  the  weather 
conditions.  I  simply  mention  this,  but  not  for 
the  purpose  of  letting  the  seller  of  limes  take 
advantage  of  and  try  and  insist  upon  it,  as  in 
consequence  of  the  properties  of  caustic  limes  he 
must  allow  some  degree  of  consideration.  I  think 
if  a  standard  method  be  adopted,  such  as  the  one 
employed  in  this  paper,  the  final  modifications 
of  which  I  shall  subsequently  state,  then  no 
corrections  need  be  applied. 

Mr.  Crosse,  I  regret  to  note,  absolutely 
condemns  the  use  of  magnesia  or  dolomitic  lime. 
On  our  present  scanty  knowledge  of  any 
published  data  on  the  subject,  this  surely 
cannot  be  accepted.  Cases  are  believed  to  be 
known  where  equally  good  results  have  been 
obtained  with  blue  limes  as  with  the  ordi- 
nary white  limes  generally  employed  here. 
The  possibilities  of  the  former  were  especially 
emphasised  by  me  in  consequence  not  only  of 
their  cheapness,  but  also  their  contents  of  man- 
ganese oxides.  There  seems  to  be  generally 
sufficient  caustic  lime,  which  will  not  only  effect 
slimes  settlement,  but  also  the  requisite  degree 
of  alkalinity,  and  in  this  latter  connection  the 
magnesia  is  not  a  useless  factor.  Under  the 
conditions  of  the  large  volumes  of  solutions 
which  are  handled,  even  its  slight  solubility 
deserves  some  consideration.  I  feel  sure  that 
collective  data  on  blue  limes  by  those  who  have 
had  personal  practical  experience  with  both  kinds 
would  most  probably  afford  a  paper  of  very  inter- 


esting,  useful,  and  pei  bape  surprising  information, 
and  quite  contrary  to  ordinary  tin 

Mr.  Taylor  mentions  tin-  average  percent 
of  his  limes  at  different  periods  ol  the   year.     If 
other  confirmatory  data  were  brought   forward, 
it   i>  quite  possible   that  it  would  be  sufficiently 
remunerative  to  lime  burners  to  adopt    such  pre 
cautions    for  the    transport    ol     theirmateri.il,    a- 
would   enable  them   practically  alway   -to    keep 
up    the    standard    quality    of    their    ■ 
limes. 

Prof.  Stanley  and  others  are  of  the  opinion 
that  the  figures  obtained  for  soluble  silica  may 
not  be  quite  correct,  and  probably  are  really  a 
litt  1"  higher,  thereby  obviating  the  assumption 
that  an  aluminate  may  be  formed,  but  I  think 
the  data  are  quite  reliable. 

In  stating  the  method  employed,  which  was 
open  for  criticism,  it  was  by  oversight  not  men- 
tioned that  after  the  acid  treatment  the  soluble 
silica  is  dehydrated  at  150°  C.  to  L60"  C.  This 
residue  was  then  proceeded  with  by  dissolving 
out  by  very  dilute  acid  the  calcium  chloride,  etc., 
and  extracting  the  soluble  silica  from  the  insol- 
uble residue  by  sodium  carbonate  Bolution, 
i ted.  Quartz  sand  will  not  be  affected  at 
all. 

The  corrections  pointed  out  by  Prof.  Stanley 
should  be  as  he  states  ;  the  mistakes  were  inad- 
vertently overlooked. 

Dr.  Moir's  remarks  are  chiefly  concerned  with 
the  slight  yet  important  differences  which  exist 
between  Mr.  Hendrick's  work  and  my  own.  I 
may  state  that  it  is  particularly  gratifying  to 
observe  the  very  full  abstract  in  our  Jon,,,,,/ 
and  inserted  after  my  paper,  of  Mr.  Hendrick's 
detailed  work.  Still,  in  view  of  the  points  Dr. 
Moir  has  discussed  between  the  two  paper-, 
there  are  certain  ones  I  should  like  also  to  refer 
to.  These  might  be  considered  under  three 
headings  : — 

No.  1 — The  strength  of  the  sugar  solution. 

No.  '_'. — The  indicator  adopted. 

No.  3. — The  distinction  between  determining 
only  CaO  (caustic  lime)  in  limes,  and  determining 
total  available  alkalinity  expressed  in  term-  ol 
('a* ),  due  also  to  effects  of  magi  .  carbonate 
of  lime,  calcium  silicates,  etc. 

I. — The  strength  of  the  sugar  solution  in 
Comey's  "  Dictionary  of  Chemical  Solubilities, 
Inorganic,"  is  given  in  a  table  showing  the  solu- 
bility of  CaO  in  sugar  water.  As  an  example,  I 
take  the  figure  that  1031  gm.  of  CaO  are  dis- 
solved  by  1*850  gm.  of  sugar  in  100  c.c.  of 
water. 

Again,    Mr.    Hendrick  state.-   that   whilst    ■>' 
of  sugar  is  too  low  a  concentration,  there  is  little 
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difference    in    the    results    obtained    from    the 
stronger  solutions. 

Taking  the  highest  figure  S316  gm.  as  the 
true  quantity  of  CaO  in  1  gm.  of  sample,  the 
quantity  of  actual  CaO  contained  in  5  gm.  of  the 
sample  is  4T58  gm.  From  Comey's  figures, 
1956  gm.  of  sugar  would  be  required  to  dissolve 
the  above  amount  of  4158  gm.  CaO.  This 
seems  a  curious  point  in  view  of  the  fact  that 
Mr.  Hendrick  employed  500  c.c.  of  a  5%  sugar 
solution  which  would  contain  25  gm.  of  sugar, 
and  should  therefore  have  been  quite  sufficient  to 
dissolve  the  CaO. 

If  Mr.  Hendrick  is  right,  then  it  follows  that 

Comey    is    wrong.       With    regard     to    Comey's 

figures,  it  should  be  noted  that  they  represent  the 

combined  result  of  the  solubility  of  CaO  in  sugar 

water  added  to  that  in  plain   water,  but   Comey 

unfortunately  calculates  a  ratio  of  sugar  to  lime, 

which  is  quite  misleading.      The   true   ratio   of 

lime  to  sugar  in  the   sucrate  existing  in   these 

solutions  can  only  be    calculated   after   one   has 

subtracted  the  amount  of  CaO  in  solution  in  the 

water  alone.     If  this  be   done,   it   will   be   found 

that  the  ratio  is  very  near  the  theoretical,  viz.  : — 

1  :  6-l.     The  solubility  of  CaO  in  water  alone  at 

20°  C.   is   some    12(5  gm.  per  litre.      Therefore 

for  500  c.c.  it  would  be  0  63  gm.     If  this  amount 

be  subtracted  from    4*1.58  gm.,   we  should  have 

'.'> "528  gm.  left  for  the  25  gm.  of  sugar  to  dissolve, 

a  ratio  of  just  about  1  :  7.      As  the  theoretical 

ratio  is  as  1  :  6T,  it  would   therefore  seem   that 

Mr.    Hendrick's    5;/    experiment  is  wrong,   and 

possibly    the    explanation    might    be   that    not 

sufficient  time   of    contact    was    allowed,   or  the 

sample   was  too  coarse.      On  the  basis   of   the 

above  argument,  that  1"26  gm.   CaO  at   20*   C. 

are  dissolved  per  litre  by  water  alone,  then,  since 

in  my  experiments  2  gm.  of  a  sample  were  used, 

(assuming  it  to  be  100%  purity  in  caustic  CaO), 

and  1  litre  of  a  2%  sugar  solution  was  used,  it  is 

quite   possible   that   a   litre  of  only  0-4%  sugar 

solution  would  dissolve  all  the  lime.     This  can 

naturally  be  verified  by  further  experiment. 

II. — The  Indicate!  Employed. — In  Mr.  Hen- 
drick's method  the  indicator  used  is  methyl 
orange  on  the  filtered  solution,  whereas  in  my 
process  phenolphthalein  is  adopted  rn  the  original 
unfiltered  solution.  With  the  method  stated  in 
my  paper,  methyl  orange  cannot  be  employed,  as 
it  indicates  total  alkalinity,  inclusive  of  carbonate 
of  lime,  etc.  But  phenolphthalein  can  be  safely 
used.  The  reason  of  this  is,  that  as  long  as  we 
have  present  actual  caustic  alkalinity,  the  colour 
remains,  but  immediately  this  is  neutralised,  the 
colour  disappears,  and  is  therefore  the  true 
endpoint.  Any  reappearance  of  colour  which 
slowly  reappears  should  not  te  ooted. 


This  leads  to  the  third    point,  that    is   the  dis- 
tinction   between    true    caustic    CaO    and    total 
available  alkalinity  expressed  in  terms  of  CaO. 
Dr.  Moir  suggests  the   above  term  ''total  avail- 
able alkalinity,''  and  this  seems   to   mc  the  most 
correct  phrase,  it  being  always  understood  here  in 
reference   to   CaO.   and    thus  the  alkalinity   due 
to   the   slight   solubilities  of  carbonate   of    lime, 
magnesia,  etc.,  is  covered  by  the  method.     The 
term    caustic    lime    is    therefore    not    a    correct 
expression  for  the  Rand,  although  right  from  the 
agricultural  point  of  view. 

I  agree  that  one  can  minimise  the  filtration  error 
by  adopting  rather  the  decantation  process,  that  is, 
after  shaking,  and  then  allowing  the  suspended 
matters  to  settle  and  working  on  an  aliquot  portion 
of  the  clear  solution.  The  addition  of  alcohol 
would  be  possibly  unnecessary  if  the  sugar  is 
first  dissolved  in,  say,  half  the  quantity  of  water, 
and  then  the  lime  sample  added,  giving  at  once 
a  gentle  rotatory  motion,  which  should  prevent 
any  cake  being  formed.  The  alcohol  is  always 
a  possible  source  of  error,  unless  it  has  been 
previously  tested  and  neutralised. 

The  prussic  acid  process  Dr.  Moir  suggests 
would  possibly  prove  of  great  service  if  at  some 
future  time  experiments  were  conducted  with  a 
view  to  proving  the  sugar  process.  At  present  I 
have  not  been  in  a  position  to  try  it,  but  hope  to 
at  some  future  occasion,  when  the  results  will  be 
placed  before  you,  unless  some  one  will  have 
had  the  time  and  facilities  to  proceed  with  it 
sooner. 

Mr.  Gray's  contribution  somewhat  took  me  by 
surprise,  and  I  have  perforce  to  divide  it  into  two 
sections,  firstly,  the  deprecating  and  caustic  vein, 
and  secondly,  that  appertaining  to  the  paper 
proper,  which  only  need  be  considered.  Some 
points  he  has  raised  have  previously  been  referred 
to.  The  existence  of  the  literature  Mr.  Gray 
refers  to  does  not  entitle  him  to  adopt  the  attitude 
he  took  up.  The  investigations  I  undertook  were 
not  originally  intended  for  publication  as  they  did 
not  seem  to  me  of  any  great  value,  but  that  the 
paper  has  borne  some  fruit  is  self-evident  from 
the  discussions  that  have  taken  place,  especially 
in  view  of  Mr.  Hendrick's  work,  which,  with  one 
or  two  exceptions,  arrives  at  the  same  conclusions 
as  mine,  and  1  therefore  do  not  feel  that  I  have 
lost  any  of  my  self-respect,  in  that  Mr.  Gray  tries 
to  point  out  my  supposed  ignorance  as  to  how 
investigations  of  this  description  should  be  carried 
out.  The  aspersion  Mr.  Gray  tries  to  throw  on  the 
results  obtained  by  me  with  the  sugar  method  is 
rather  narrow-minded.  Perhaps  Mr.  Gray,  who 
uses  the  sugar  method  at  present,  will  vouchsafe 
us  the  information  how  he  has  avoided,  at  the 
time  of  writing,  these   same  errors  himself.     It 
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seems  a  curioua  point  that  Mr.  Gray  does  not 
note  the  close  agreement  of  the  acid  and  the 
ir  method.  Is  this  an  oversighl  in  not  die 
cussing  it,  or  is  the  acid  method  correcl  ;  if  so, 
is  tlic  sugar  method  I  propose  a  proper  onel 
The  obsolete  gravimetric  method  has  until  recently 
been  employed  by  his  confreres,  ami  it  there- 
fore seems  to  me  a  peculiar  proceeding  that  the 
Bugar  method  is  now  adopted  by  bim.  [a  it 
possibly  due  to  the  fact  that  it  simply  entails  very 
little  time  ami  is  a  very  ready  and  convenient 
process  to  adopt,  without  baving  definitely  proved 
it  first,  ami  i-~  therefore  good  enough  for  their 
purposes.  I  still  remember  the  time  Mr.  (I.  YV. 
Williams  suggested  the  sugar  method — when  by 
many  chemists  it  was  ridiculed  not  publicly  but 
privately. 

In  regard  to  the  theory  I  proposed,  which  was 
the  final  extract  from  a  long  series  of  calculation.^, 
it  would  have  been  more  to  the  point,  if  instead 
of  decrying  it  as  Mr.  Gray  did,  he  had  rather 
recalculated  a  fresh  one.  Extracts  from  literature 
are  a  simple  matter,  still  it  would  have  done  Mr. 
Gray  no  harm  to  do  a  little  mathematical  work 
on  the  more  recent  investigations  of  silicates, 
etc.  The  only  points  of  interest  and  any  value 
of  Mr.  Gray's  remarks  are  the  experiments 
he  carried  out.  The  filtration  method  certainly 
Beems  out  of  it,  and  the  point  seems  to  rest 
between  the  shaking  and  decantation  pro; 
More  experiments  are  needed,  and  possibly  on 
totally  different  lines.  At  present  the  method  I 
would  propose  is  as  follows  : — The  lime  i>  ail 
ground  to  pass  through  a  Xo.  60  sieve.  Transfer 
2  gm.  of  the  lime  sample  through  a  glass  funnel 
into  a  litre  flask  containing  20  gm.  sugar  dissolved 
in  about  300  c.c.  distilled  water,  giving  a  rotatory 
motion  as  the  sample  falls  into  the  solution.  This 
prevents  any  caking  taking  place,  and  obviates  the 
addition  of  any  alcohol.  Make  up  to  1  litre  and 
shake  for  half  an  hour.  Let  stand  about  12  hours 
or  overnight.  Shake  the  mixture  thoroughly  for 
about  half  a  minute  or  so,  and  immediately 
measure  out  250  c.c.  into  a  large  beaker  (600  c.c. 
capacity).  Add  5  c.c.  of  a  lc,  neutral  alcoholic 
solution  of  phenolphthalein  and  titrate  with  J"  10 
acid,  constantly  stirring  and  taking  the  end  point 
on  the  first  disappearance  of  the  colour,  and 
not  that  which  often  slowly  reappears.  Each  c.c. 
of  A"  10  acid  on  the  2-30  c.c.  taken  is  equal   to 

of  alkali,  calculated  as  CaO,  or  034 
when  calculated  as  Dr.  Moir'a  pet  hydroxidion, 
a  name,  which  to  cyanide  men  and  persons  con- 
cerned might  seem  in  sound  akin  to  the 
Somewhat  terrifying  illustrations  and  names 
of  prehistoric  times. 

To  avoid  calculations,  take  2'24  gm.  of  the  lime 
sample,  and  adopt,  say,  a  2%  sugar  solution,  then 


■   tcfa    C.C.    oi     X  10    acid    i- 

equal  to  w  :<    . 

In    conclusion,    I    would    beg   to   thank 
only  those  who  have  di  ••  paper  on  it-, 

merits    and    in    aa    impartial    spirit,    bul    also 
Mr.   II.   I>.  Bell  for  the  analytical  help 
to  me  by  him. 

The  President  :  I  haw  already  thanked  Mr. 
Croghan  for  his  paper,  ami  I  think  we  are  further 
indebted  to  him  now  for  the  discussion  which  it 
has  drawn,  ami  tor  hi-  reply 
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By  1!  M.i'ii  Stokes  (Member). 


REPLY    TO   DISCUSSION. 

Mr.  R.  Stokes  :    In  reply  to  the  comment 
my  paper  I  must  express  gratitude  to  those  contri- 
buting to  the  discussion   tor  having  so  Leniently 

1  over  the  many  shortcomings,  essential  to  a 
report  based  upon  the  observations  of  an  outside 
observer.  The  remarks  of  Mr.  Dowling  and  Mr. 
Deakin  were,  for  the  most,  elaborative  of  my 
description,  but  Mr.  Alexander  has  fault  to  find 
with  the  inadequacy  of  detail  provided,  relative  to 
tube  mill  practice,  for  sound  comparative  pur] 

lys  that  he  "cannot  agree  with  the  author 
that  there  is  any  parallel  between  hi-  description 
of  tube  milling  at  the  Waihi  and  common  practice 
on  the  Rami  .  .  .  ."  I  cannot  admit  that  I 
endeavoured  to  establish  any  such  similarity 
between  the  two  fields,  for  I  primarily  drew 
attention  to  the  peculiar  hardness  of  the  Waihi's 
chalcedonic  quartz.  With  a  fundament..! 
tinction  between  the  ores  treated,  it  seemed 
unprofitable  to  attempt  any  detailed  comparison 
of  efficiencies  or  to  provide  data  which  might 
appear  to  suggest  a  superiority  of  skill  on  either 
side.  Regarding  the  "home-made"  honeycomb 
liners,  patented  by  Mr.  Barry,  it  maybe  mentioned 
that  these  had  only  been  in  operation  for  a  i\-\v 
months  at  the  time  of  my  visit,  a  y  _      but  I 

hope  to   obtain  from  New   Zealand   some  i 
upon  their  life  and  general  economy,  in  the  light 
of  recent    performances,  for   publication    in   this 

lal.  With  regard  to  vacuum  filter- 
which  Mr.  Dowling  and  Mr.  Alexander  referred 
appreciatively,  I  may  add  that  the  'W  aihi 
Company  has  now  largely  increased  its  com- 
plement of  these  machines,  after  an  experience 
of  their  functions  which  should  have  proved 
conclusive. 
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THE    LABORATORY:     ITS     ECONOMIC 

VALUE. 


{Read  at  October  Meeting,   1907.) 

By    A.    McArthtjb    Johnston,    M.A.,    F.C.S. 
i  Member). 

DISCUSSION. 

Mr.  A.  Richardson  :  As  the  author  remarks, 
the  quality  of  the  explosives  in  use  here  is  so 
excellent  that  accidents  cannot  be  attributed  to 
faulty  manufacture  ;  it  is  doubtful,  however,  if 
we  derive  full  advantage  from  the  energy  availal  »le. 

It  is  popularly  supposed  that  in  the  detonation 
of  a  charge  the  force  developed  in  the  first 
cartridge  is  the  same  as  that  developed  in  the  last, 
but  experiments  have  proved  that  there  is  a 
diminution  in  the  strength  of  the  detonation  as  it 
proceeds  down  the  line  of  explosive,  pointing  to 
the  necessity  of  employing  a  detonator,  which  by 
a  powerful  initial  blow  will  insure  the  superior 
detonation  of  the  charge  right  to  the  bottom  of 
the  hole,  an  important  consideration  if  the  drill- 
ing of  10  and  12  ft.  machine  holes  should  become 
the  general  practice. 

In  some  tests  conducted  in  America  it  was 
found  that  the  relative  strength  of  a  60%  dyna- 
mite was  59-7,  62'2,  and  63*3  when  detonated 
with  Xo.  3  (American)  (9  gr.*  fulminate),  No.  4 
(American)  (12  gr.),  and  Xo.  5  (American) 
(15  gr.)  caps  respectively,  but  on  the  Rand  we 
have  no  information  to  guide  us  as  to  whether  we 
may  look  for  an  increased  effect  with  gelignite  and 
blasting  gelatine  if  instead  of  the  usual  English 
Xo.  6  detonator  (15*4  gr.  fulminate)  we  use 
Xo.  7  (23-1  gr.)  or  Xo.  8  (30"9  gr.).  Those 
who  have  had  the  opportunity  of  using  Xo.  8 
detonators  have  told  me  that  they  never  got  an 
unbottomed  hole  with  them,  a  statement  that  did 
not  apply  when  using  Xo.  6.  It  is  important, 
therefore,  that  we  should  have  some  tests  on  this 
head,  as  the  use  of  an  unsuitable  detonator  leads 
to  an  inferior  order  of  detonation,  with  its  accom- 
panying generation  of  noxious  gases,  inefficiency 
and  danger. 

There  is  another  point  worth  investigating, 
that  is,  the  rate  of  deterioration  in  the  strength 
of  detonators  when  exposed  to  mine  air,  for 
although  detonators  are  used  up  rapidly,  a  box 
may  remain  below  a  good  many  shifts  before  it  is 
finally  disposed  of,  with  a  resulting  loss,  in  a 
damp  situation,  of  a  large  percentage  in  strength, 
and,  as  a  consequence,  poor  detonation  and  its 
results.  It  has  been  found,  for  instance,  that 
detonators  kept  in  a  bottle  on  damp  sawdust 
failed,  after  40  hours,  to  explode  dynamite,  a 
more  sensitive  compound  than  either  gelignite  or 

*  The  Knji'ish  equivalents  are:  No.  3,  8'3  grains;  No.  4, 
10  grains  ;  No.  5,  12-3  grains. 


blasting  gelatine,    although  they    still   exploded 
themselves. 

In  conclusion,  1  would  like  to  ask  for  a  repro 
duction  of  the  Quinan  curve  in  the  Journal,  its 
equation,  and  an  illustration  of  the  practical  uses 
to  which  it  can  be  put. 

NOTES    OX    SMALL    STOPE    DRILLS. 


(Bead  "?   October  Meeti»f/,  1907.) 


By   E.  M.  Weston  (Associate). 

DISCUBSION. 

Mr.  T.  Lane  Carter  :  A  great  deal  has  been 
said  on  this  paper,  and  I  have  no  dp.sire  to  cover 
ground  already  gone  over.  Mr.  Weston,  in  his 
paper,  gives  his  experience  of  small  drills  up  to 
date,  if  I  can  put  it  that  way,  and  his  experience 
has  apparently  not  been  over  satisfactory.  He 
mentions  the  Holman  drill,  and  I  can  bear  out 
what  he  says  with  respect  to  it.  The  small  drills 
we  have  had  on  the  Rand  have  not  hitherto  been 
a  success.  I  have  tried  these  small  drills,  tried  to 
get  a  narrow  stoping  width  with  them,  and  after 
several  months  found  it  paid  me  to  take  the 
machines  out  of  the  stopes  and  put  in  ordinary  3J 
and  2|  in.  Ingersoll-Sergeant  drills.  I  remember 
one  instance  before  the  war  where  an  efficient 
miner  was  put  on  contract  on  the  basis  of  the 
width  of  his  stope  and  with  an  ordinary  3  J  in. 
machine  he  managed  to  car*-y  the  stope  36  in.  for 
a  number  of  months.  Of  course,  conditions  were 
favourable,  but  it  shows  that  with  large  machines 
and  good  workmen  narrow  stoping  widths  are 
often  possible.  There  is  one  point  to  which  I  do 
not  think  sufficient  attention  has  been  given. 
The  vital  question  in  regard  to  small  drills  is 
"  can  they  carry  a  stope  narrow  enough  ?  "  That 
is  what  we  are  aiming  for  and  what  we  need.  It 
is  often  the  custom  of  the  Rand  to  consider  only 
from  the  point  of  view  of  the  central  section,  the 
rich  section,  but  those  of  you  who  know  the  East 
and  West  Hand  are  aware  that  there  is  a  great 
difference  in  the  conditions,  and  that  machines 
suitable  for  the  Central  Rand  are  not  so  satis- 
factory in  the  poorer  districts.  The  question  of 
narrow  stoping  is  one,  which  is  of  most  vital 
importance  to  the  poorer  sections  of  the  Rand.  On 
the  central  section  there  is  such  a  splendid  margin 
of  payability  that  a  few  inches  in  stoping  width 
more  or  less  does  not  mean  as  much  as  on  the 
western  section,  where  an  average  difference  of 
G  in.  in  stoping  widths  may  mean  the  difference 
between  a  payable  and  an  unpayable  mine,  and 
the  narrow  stopes  therefore  become  imperative. 
Personally,  I  am  rather  sceptical  as  to  narrow 
stoping  with  small  drills  over  an  extended  period. 
I  know  from  experience  that  with  a  good  man 
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working  on  the  bonus  system  for  narrow  9toping 
widths,  it  is  possible  to  carrj  8topes  in  favourable 
ground,  24  in.  and  under,  bul  I  very  much  doubt 
whether  any  small  machine  yel  invented  will 
a  stope  of  this  width  under  similar  condi- 
tions. 1  sincerely  hope  one  will  be  forthcoming, 
but  I  have  serious  doubts.  In  connection* with  Mr. 
Weston's  paper  I  suppose  you  have  read  a  paper 
which  came  out  last  year  in  the  American  Institute 
of  Mining  Engineers,  dealing  with  small  drills, 
from  which  it  is  interesting  to  see  thai  the  results 
obtained  over  there  are  favourable  to  their  use, 
There  is  also  the  question  of  air  mains  and  leak- 
ages. I  think  we  have  at  last  awakened  to  the 
fact  thai  in  many  mines  on  the  Hand  sufficient 
I  attention  has  not  been  given  to  this  \  erj  important 
point  of  air  mains.  The  air  pipes  were  put  down 
many  years  ago,  and  to  put  in  pipes  oi  the  proper 
size  to-day  would  in  many  instances  involve  a 
large  capital  expenditure,  but  where  that  capital 
is  in  hand  I  think  in  many  cases  it  would  pay  to 
take  up  the  pipes  and  put  down  larger  one-,  as 
the  loss  due  to  inefficient  work  and  extra  coal 
consumption  is  great.  On  some  mines  the  direel 
loss  due  to  air  pipes  of  too  small  section  is  from 
6100  to  ,£200  per  month  in  extra  coal  consumed 
for  air  compression.  I  am  sure  the  discussion  ol 
this  paper  and  of  other  papers  will  establish  the 
fact  of  the  necessity  of  larger  pipes  and  sufficient 
air  pressure  in  our  mines,  and  in  future  in  our 
deep  level  mines  more  attention  will  be  given  to 
the  installation  of  the  air  pipes.  Mr.  Weston 
mentions  electric  drills.  I  believe  if  an  electric 
drill  could  be  invented  which  would  be  efficient 
it  would  be  a  great  blessing,  but  I  do  not  believe 
there  is  much  scope  for  a  drill  which  is  supplied 
by  air  compressed  in  the  mine  by  an  electric 
machine  near  by.  The  only  places  where  such 
machines  would  be  successful  are  in  countries  like 
the  Western  States  or  Italy,  where  there  is 
enormous  water  power,  and  where  electricity  is 
very  cheap,  but  until  the  Victoria  Falls  electricity 
gets  here  I  am  afraid  power  will  not  be  cheap 
enough  on  the  Rand  for  such  machines. 

Mr.  H.  Fraser  Roche  :  In  the  main  I  agree 
with  Mr.  Weston's  ideas  of  stope  drills,  and  in 
making  a  few  remarks  on  the  paper,  would  like  to 
try  and  emphasise  a  few  of  the  most  important 
points  in  it. 

High  pressure  at  the  machine  is  a  point  which 
most  of  us  recognise  the  importance  of,  but  are 
not  always  able  to  obtain  or  maintain,  as  the 
requirements  of  many  mills  are  greater  than 
most  compressors  can  support.  The  increase  in 
efficiency  in  drilling,  due  to  higher  pressures,  is 
more  than  directly  proportional  to  the  increase  in 
pressure.  As  Mr.  Weston  .says,  it  is  evidently 
impossible  to  make  any  big  installation  of  stope 


drills    without    adequately  the   com 

■  i  plant      W  bile  touchii 

1    would  mention  that  the  i  i.t    <>\    the 

Village  Deep  have  during  the  past  nine  months 
carried  out  exhaustive  trials  on  a  new  type  of 
machine,  the  Konomax.  Some  people  claim  that 
the\  have  had  this  typeol  machine  on  the  shelves 
of  their  curiosity  -hops  for  years,  and  if  thi<  i- 
the  case,  I  consider  it  is  verj  poor  testimony  to 
their  intelligence  that  they  did  not  make  more 
n-.'  ot  what  Ls  evidently  a  big  step  forward  in 
rock  drilling  machil 

The   highest   complimenl    that   can   l>e  paid  to 

the  Konomax,  is  the  fact  that  tl stended  trials 

of  the  machine  have  been  so  satisfactory,  that 
the  management  of  the  Village  Deep  have  in- 
stalled 50  of  these  machines  in  their  mines. 

The  net  result  of  these  trials  -how-  that,  under 
similar  working  condition-,  they  do  their  class 
work  as  rapidlj  and  as  well  as  any  machin 
present  in  use  on  these  fields,  and  with  an  air 
consumption  of  up  to  10  less  than  other 
machines.  Certainly  there  are  a  few  small  errors 
in  design  and  manufacture  ;  however,  I  do  not 
doubt  that  the  Konomax  of  the  future  will  be 
even  better  than  that  of  today.  Anyway. 
is  the  most   efficient  drilling  machine  at  pi 

on  these  fields,  it  is  a  considerable  feather 
in  the  cap  of  the  local  inventor.  The  only  other 
machine  of  this  type  is  the  Minimax,  and.  so  far, 
this  machine  has  not  proved  equal  to  the  Kono- 
max :  it  has  several  defects  in  design,  the  chief 
being  great  length  of  exhaust  port.  1  trust  the 
Hand  Drill  Co.  will  try  again,  and  succeed  in 
making  a  better  machine. 

( loing  on  to  small  stope  drills,  I  am  not  pel 
ally  acquainted   with   many  of   them,  and   think 
that   these   fields   have   yet   to  discover  a    really 
serviceable  one. 

I  attach  very  little  importance  to  the  stope  drill 

contests,  now  in  progress  (it  may  certainly  prove 

•me  drills  are  quite  unsuitable  tor  the  work 

they  are  expected  to  perform)  and  maintain  that 

hat  are  shown  up  well  have  their  real  I 
-till  to  undergo,  in  trials  of  six  month.-'  duration 
under  normal    mining   conditions  to  prove  their 
general  reliability, durability,  and  low  cost  of  main- 
tt  nance.     The  Gordon  seems  to  me  to  be  the 
I   have  seen   so  far,  and  is  now  certainly  a  n 
of  manufacturers'  skill.    I  do  not,  however,  favour 
a  hammer  drill  for  the  hard  quartzites  of  our  deep 

A-  Mr.  Weston  says,  the  Little  Konomax 
most  ingenious  machine,  and  I  was  most  taken 
with  it  :  when  complete  it  should  prove  to  be 
right  in  the  front  rank  of  the  stope  drill.-,  i  I 
the  additional  advantage  of  having  an  automatic 
feed.  Before  leaving  the  drills,  I  would  like  to 
impress  on  manufacturers  and  others  the  necessity 
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of  indicating  their  machines.  The  indicator 
diagram  of  a  rock  drill  shows  up  very  easily  and 
quickly  any  defects  in  the  valve  motion  and 
internal  working  of  the  machine.    The  cards  off 

the  Konomax  are  now  as  perfect  as  those  of  a  big 
steam  engine,  and  by  this  means  most  of  the 
original  defects  have  been  removed.  Several 
other  types  of  machines,  largely  in  use  on  these 
fields,  show  considerable  wire  drawing  and  com- 
—  ion. 

As  the  author  states,  we  know  but  little  of  rock 
cutting  and  cutting  edges.  We  have  been  experi- 
menting a  good  deal  in  this  line  of  late,  and  shall 
at  a  later  date  give  some  figures  of  the  results 
obtained.  So  far,  the  weakest  point  in  the  drill- 
ing machine  is  the  shank,  about  mid-way  between 
point  of  power  and  the  cutting  edge.  The  drill 
is  out  of  proportion,  and  consequently  we  get 
much  vibration  and  loss  of  gauge  in  our  cutting 
bits  :  with  greater  rigidity  we  can  start  at  2  in. 
and  finish  at  If  in.  To  effect  this,  we  are  having 
our  shanks  made  up  to  If  in.,  instead  of  l£  in., 
and  find  increases  in  speed  of  drilling  up  to  25%. 
The  employment  of  big  shanks  I  consider  to  be 
one  of  the  most  important  factors  in  increasing 
the  efficiency  of  our  rock  drilling,  and  I  am  certain 
that  this  will  be  shortly  taken  up  universally  on 
these  fields. 

Another  point  in  conclusion,  our  cutting  edges 
are  too  sharp ;  a  greater  angle  gives  us  better 
results.  I  have  seen  and  tried  the  Anderson  bit, 
and  consider  it  a  most  promising  tool;  it  should 
certainly  replace  our  present  system  of  steels.  All 
the  advantages  claimed  for  it  by  Mr.  Anderson 
are  borne  out  in  practice.  The  increase  in  drill- 
ing speed  is,  I  think,  mostly  due  to  the  big  shanks. 

The  author,  by  his  excellent  paper,  deserves 
our  great  thanks,  and  I  hope  the  interest  aroused 
by  it  may  be  fully  maintained. 

Mr.  M.  H.  Coombe  :  I  see  that  this  is  the  last 
time  this  paper  is  up  for  discussion,  and  I  would 
like  to  take  the  opinion  of  members  present  as  to 
whether  the  discussion  cannot  be  continued  at  the 
next  meeting  in  view  of  the  great  interest  aroused, 
and  also  in  view  of  the  recent  stope  drill  contests 
at  the  Kobinson.  A  great  deal  of  argumentative 
matter  has  accumulated  round  these  contests, 
and  I  think  it  would  be  better  to  postpone  the 
final  discussion  until  our  next  meeting.  I  have 
been  personally  making  some  notes,  as  this  matter 
of  rock  drilling  appeals  to  me  very  strongly,  and 
I  intended  to  bring  them  up  this  evening,  until  1 
saw  our  President's  evidence  given  before  the 
Mining  Commission,  in  which  I  found  some 
matters  which  I  should  like  to  digest  a  little  more 
before  I  come  to  a  conclusion.  I  am  somewhat 
of  the  same  mind  as  Mr.  Carter.  I  believe  they 
will  have  to  do  a  good  deal  of  inventing  yet,  and 


bring  out  a  ur"od  deal  better  device  than  even  the 
Gordon  drill,  before  they  will  lie  able  to  compete 
economically  with  hand  labour  in  a  small  stope. 
My  contention  is  that  if  air  can  be  led  to  a  small 

stope  drill  it  can  be  led  also  to  a  larger  drill. 
My  experience  has  always  been  in  favour  of  a 
large  drill,  and  it  has  shown  me  over  and  over 
again  that  the  big  machines  beat  the  little  ones. 
1  remember  that  we  were  once  short  of  hand 
labour  and  I  took  small  machines  and  two  of  the 
best  men  1  could  find.  They  brought  the  stope 
from  30  in.  with  hand  labour  to  nearly  4  ft.  I 
had  no  false  hanging  wall  and  nothing  to  prevent 
keeping  the  stope  small.  I  put  in  two  large 
machines  and  did  much  better  work.  It  is  my 
conviction  that  where  I  can  work  a  small  machine. 
I  can  work  a  large  one  to  better  advantage,  and 
if  I  want  to  carry  a  stope  economically,  I  can 
work  anything  under  -5  ft.  with  hand  labour  far 
more  economically  than  -I  can  work  machines, 
and  so  can  any  other  man  on  these  fields. 

The  President  :  We  have  already  decided  to 
continue  the  discussion  of  this  paper,  and  I  am 
very  pleased  you  are  going  to  come  forward  and 
give  us  your  views  at  the  next  meeting.  I 
promised  when  Mr.  Weston  read  his  paper  to  say 
a  few  words  upon  it,  but  it  so  happens  that  what 
I  had  intended  to  say  in  the  course  of  discussion 
on  this  paper  I  said  in  my  report  to  "  South 
African  Mines "  and  also  before  the  Industry 
Commission  ;  but  I  have  been  asked  by  several 
members  of  the  Council  to  hand  that  sratement 
in  as  a  contribution  to  the  discussion,  and  also  to 
read  to  you  the  final  paragraphs,  so  with  your 
permission  I  will  do  that. 

1.    ONE  .MAN  STOPING   MACHINES. 

The  competition  was  confined  by  the  promoters 
to  machines,  which,  during  the  trial  could  be 
handled  by  one  man.  The  idea  underlying  this 
was  presumably,  that  if  a  really  satisfactory  small 
drill  was  obtainable,  and  could  lie  placed  in  the 
hands  of  unskilled  white  labourers  under  skilled 
supervision,  or  in  the  hands  of  selected  natives 
under  white  supervision,  in  each  case  there  being 
one  man  to  each  machine,  it  would  be  a  momen- 
tous step  in  the  direction  of  solving  our  labour 
problem.  But  one  man  per  machine  is  not 
absolutely  essential  for  this.  It  is  quite  con- 
ceivable that  the  same  end  could  be  obtained  with 
two  men  per  machine,  and  it  must  be  remembered 
that  our  coloured  labour  is  comparatively  cheap, 
and  the  additional  cost  of  a  Kafir  assistant  to  the 
unskilled  white  man,  or  of  two  Kafirs  on  a 
machine,  one  the  runner,  and  the  other  the 
assistant,  might  be  more  than  counterbalanced 
by  exceptionally  good  work  on  the  part  of  the 
drill.     Even  in  the  case  of  the  machines  which 
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can  be  quite  comfortably  bandied  1>\  one  man, 
tin'  comparative  cheapness  of  our  coloured  labour 

determine  that,  for  the  besl  ec mic  results, 

tin  \  should  be  run  by  two  men  rather  than  by 
one.  This  question  as  to  whether  there  should 
be  one  man  or  two  men  to  each  machine  is  really 
of  minor  importance,  but  is  of  interest  at  thi< 
juncture,  Ih'imum' a  machine  weighing  129J  lb. 
entered  the  contest,  and  mosl  of  them  scaled 
100  lb.,  or  over.      I  believe  1  am  right   in   saying 

that  in  at  least  some  of  these  cases,  tin'  c peti- 

tora  mad'  no  pretence  of  considering  their 
machines  one  man  drills,  except  for  the  purpose 
of  this  particular  competition  That  weight  is  a 
most  important  factor  in  the  selection  of  a 
machine  for  stopes  of  3  ft.  and  less,  requires  no 
discussion  ;  in  such  cramped  working  places  the 
manipulation  of  the  lightest  machine  is  fatiguing 
to  a  degree,  and  great  weight  is  prohibitive,  but 
it  appears  to  me  that  between  this  limit  and  the 
4  ft.  (i  in.  stopes  in  which  our  2|  in.  to  .">  [  in 
diameter  machines  find  economical  application, 
experience  may  prove  that  good  machines  of,  say, 
even  130  lb.  are  capable  of  doing  satisfactory 
work,  notwithstanding  the  handicap  of  this 
Jit. 

One  important  point  on  which  the  trials 
departed  from  every  day  practice  in  very  small 
Stopes,  was  in  drilling  four  holes  from  each  rig 
up.  We  are  looking  for  a  machine  which  will 
prove  a  satisfactory  substitute  for  hand  drilling 
in  our  small  stopes  -topes  which  we  would  like 
in  most  cases  to  see  3  ft.  and  under,  and  which 
do  not  exceed  4  ft.  6  in.,  this  latter  figure 
bringing  the  stope  within  the  sphere  of  large 
machines.  Now  with  a  good  hanging  and  foot 
wall,  one  baud  hole  will  cover  the  width  of  even 
a  3-ft.  stope,  and,  generally  speaking,  the  benches 
in  such  stopes  are  often  one  hole  benches,  each 
hole  being  pointed  to  take  full  advantage  of 
planes  of  weakness,  etc.,  and  each  hole  being 
blasted  before  a  back  one  is  drilled.  In  this  way 
a  high  duty  is  obtained,  and  there  is  economy  of 
explosives,  about  60%  of  that  needed  with 
machines  sufficing,  a  saving  which  is  worth 
noting.  With  the  ordinary  machine,  the  holes, 
because  of  the  weight,  are  located  in  an  arbitary 
fashion  ;  lines  of  weakness,  etc.,  are  ignored,  and 
generally  speaking,  everything  is  sacrificed  to  the 
obtaining  of  as  much  footage  as  possible  from  the 
expensive  piece  of  machinery.  Thus  back  holes 
are  drilled  before  the  front  holes  are  Masted,  and 
much  explosive  is  wasted  because  of  the  almost 
unvarying  arrangement  of  the  holes,  the  lin 
weakness  not  being  taken  advantage  of.  The 
ideal  machine  for  our  small  stopes,  is  one  with 
an  exterior  as  similar  to  a  piece  of  piping  as 
sible — and  the  "  Gordon  "  in  this  respect  leaves 
little  to  be  desired — and  so  light  that   it  can   be 


set    up,    say,    8   or    more    tine-    per  shift    without 
undue    fatigue  :    the    in  imputation     should     I 

■  hat  the  principles  of   band   holing   can    be 

•>■  i  >.    high 
duty    and    small    expenditure   on   explosivi 

attained. 

[n  other  words,  we  want   >  machine  to  drill  one 

or  two  hole-  per  bench,    and    not     four    holes    per 

ever)  time  on  the  back  bole 
further,  whilst  on  this  subject  of  four-hole  benches, 

it    18  as   Well   to  point   out  that   the  main- 

good    four  hole    benches    becomes     increasingly 
difficult  as  the   stopes  decrease  in   width.       All 

this  points  theref to  the  ideal  machine  h 

the    minimum    weight    consistent    with    suitable 
strength,  and  the  Plottmann  and   Hardsocg  may 
be  cited  a-  examples  of  what  can  be  done    in    the 
direc'ion  of   reducing    weight,    the    former 
")"_",  H'. ,  and  the  latter  II',   lb.       It    i-  question 
able   whether    the    Gordon,    though    scaling    only 
?•_'   lb.,   has   not    overstepped    the    ideal    weight 
limit,  but  it  is  a  balanced  machine,  and  it  — 
i-  such  that  it  is  ea>\   to    both    lift    and    maiiipu- 
Of    course,    in    reducing    weight-,     the 
difficulty  has,   from   the  first,    been   to   maintain 
sufficient  strength  in  the  various   parts,   but   the 
improvements   being  effected   in  the  ,\ 
these    -mall    drills    is    SO    marked,    that   a    _       I 
machine  of  the  ideal  weight  of,  say,  60    lb.,    will, 
- ier  or  later,  be  in  the  mark'  t. 

2.      <    o\-|  K'    ,     |   |o\   \[.     I    ,.\|   I     | 

(1)  Hammer  T  ms  Reciprocating Pistons 

—  Both  type-  were  represented  in  the  contest. 
Though,  perhaps,  somewhat  irrelevant  to  the  sub 
ject  of  -mall  drills,  it  is  of   interest    to    note    that 

nachine-  of    the   hammer    type    have 
tested  on  these  fields  with  unsatisfactory  results. 
Thus  the  Leyner  water  drill  was  tried  ami  aban- 
doned here,  the  reason  of  its  failure.  80  far  a-  can 

_  ithered,  being  (1)  it-  inability  to  drill 
hole-,  the  jumpers  giving  trouble  at  depth, 
inordinate  wear  and  tear,  (3)  the  miners  disliked 
it.  On  the  other  hand,  it  has  been  -aid  that  had 
the  air  pressure  been  higher,  the  drill  would  have 
given  a  much  better  account  of  itself,  it  having 
been  designed  for  high  pressure.  The  Shaw  drill, 
also  of  the  hammer  type,  whii      -  the  other 

extreme  a-  regards  size  and  weight,  the  latter 
being  about  30  lb.,  and  the  piston  1  g  in.  diame- 
ter, with  a  short  stroke,  has  also  been  tested  in  a 
small  way  on  the  Rand,  but  proved  to  I 
insufficient  power  to  deal  with  the  banket. 
Hammer  machines  strike  less  powerful  but  more 
frequent  blows  than  those  of  the  reciprocating 
piston  type,  and  the  less  intensity  of  the  blows 
of  the  *  former,  permits  of  lighter  machines, 
columns  and  arms.  etc..  and  does  not  call  for  the 
same  care  in  rigging  up  that    the  heavy  impacts 
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of  the  other  type  demand,  a  point  which  was 
quite  noticeable  in  the  contest  In  the  one  type 
we  Lave  a  great  number  of  light  blows,  whilst  in 
the  other,  the  Mows  are  comparatively  heavy,  but 
of  le>s  frequency.  Weight  is  essential  in  the 
reciprocators,  it  is  a  defect  which  is  inherent  to 
the  type,  and  it  is  difficult  to  imagine  ho\s  a 
really  serviceable  light  machine,  say.  of  60  lb.  of 
this  class  can  be  designed.  That  satisfactorily 
proportioned  machines  of  this  weight  of  the 
hammer  variety  are  possible  is  more  than   likely. 

The  high  speed  ol  the  hammer  type  lias,  here 
and  elsewhere,  resulted  in  great  wear  and  tear  of 
the  working  parts,  and  proportionately  heavy 
maintenance  charges.  It  is  claimed,  however, 
so  far  as  the  Gordon  is  concerned,  that  this  draw- 
back can  be  surmounted  by  using  metal  better 
suited  for  the  work,  and  that  the  latest  consign- 
ments of  drills  will  demonstrate  this.  There  is 
no  gainsaying  that  much  can  be  done  by  careful 
manufacture,  but  this  wear  and  tear  is  a  factor 
to  be  borne  in  mind,  more  especially  as.  all  pre- 
cautions notwithstanding,  it  is  impossible  to  keep 
grit  from  finding  its  way  into  the  drill  sooner  or 
later. 

The  question  of  losing  holes,  owing  to  the 
junipers  becoming  fixed  in  them,  naturally  crops 
up  in  discussing  the  types  of  machines.  On  this 
point  the  reciprocators  hive  the  advantage,  inas- 
much that  the  very  frequent  projection  and 
withdrawal  of  the  jumper  tends  to  prevent  the 
latter  from  becoming  "  mudded,"  and  further,  in 
of  fitchering,  the  compressed  air  assists  the 
operator  in  his  attempts  to  release  the  drill.  Not 
that  I  wish  to  emphasise  this  latter  point,  for  my 
experience  with  the  small  reciprocating  type, 
extending  off  and  on,  over  a  period  of  10  years. 
has  impressed  upon  me  two  points  among  others, 
viz.  :  —  their  heavy  maintenance  charges,  and 
their  fitchering  propensities  and  small  with- 
drawing power  :  the  first  is  being  lessened  by 
better  design  and  material,  the  latter  remains 
much  the  same,  and  can  only  be  met  by  higher 
air  pressure,  or  a  design  like  that  of  the  Chersen. 
Rut,  generally  speaking,  it  may  be  said  that  of 
the  two  types,  the  reciprocators  will  lose  fewer 
holes  than  the  hammer  type,  and  are  much  better 
suited  than  the  latter  for  deep  holes,  say,  over 
4  ft.  Holes  over  18  in.  are  however  seldom 
called  for  in  very  small  stopes. 

1.    VALVES.       2.    ROTATIVE  DEVICES,   AND 
3.    FEEDING  ARRANGEMENTS. 

( 1  )  Yule?!.  —  -Piston  (spool)  valves,  slide  valves, 
actuated  by  tappets,  and  ball  valves,  together 
with  combinations  of  these,  as  for  instance  in  the 
case  of  the  Little  Holman,  were  all  represented 
in  the  machines  which  competed  underground. 
The  Kimber  was  the  only  valveless  machine.  The 


ball  valves  (examples  Klottmann  and  Chersen) 
are  a  new  feature  on  this  Held,  and  it  would  be 
difficult  to  imagine  anything  simpler  in  either 
action  or  design,  or  bstter  calculated  to  help  in 
the  direction  of  reducing  weight.  Further, 
because  of  their  nature,  little  inertia  and  negli 
gible  friction,  it  is  reasonable  to  assume  that  they 
do  not  suffer  from  that  insensitiveness  at  low 
pressure  which  is  a  characteristic  of  the  piston 
type,  nor  again,  are  they  so  likely  to  be  interfered 
with  by  the  presence  of  grit.  It  is  a  valve  which 
would  appear  worthy  of  the  attention  of  manu- 
facturers of  light  weight  drills.  It  is  worth 
noting  that  the  spool  valve  of  the  Gordon  is  made 
of  vulcanised  rubber,  and  is  both  small  and  light. 

The  machines  fitted  with  the  tappet  actuated 
slide  valves,  as.  for  example,  the  Little  Wonder 
Tappet,  Baby  Engersoll,  and  Little  Kid,  doubtless, 
like  their  large  prototypes,  have  good  running 
powers  at  low  pressures,  in  consequence  ol  the 
positive  character  of  their  valve  action. 

(2)  Rotative  Devices. — In  six  out  of  the  eight 
machines,  the  rotation  of  the  drill  was  effected 
automatically  by  twist  bar  and  ratchet  wheel, 
the  exceptions  being  the  Gordon,  in  which  this 
duty  devolves  upon  the  operator,  and  the  Kimber, 
wdiich  has  no  twist  bar,  but  has  a  ratched  wheel 
actuated  by  a  pawl,  moved  by  an  independent 
piston.  Non-automatic  rotation  is  a  not  uncom- 
mon feature  of  the  smaller  machines  of  the 
hammer  type,  and  it  would  appear  in  such  cases 
that  automaticness  has  been  sacrificed  because  of 
considerations  of  weight  and  simplicity.  Whether 
the  non-automatic  action  of  the  Gordon,  for 
instance,  is  a  strong  or  weak  feature  in  the 
design,  is  a  matter  on  which  there  will  be  dif- 
ference of  opinion.  On  the  one  hand,  it  might 
be  urged  that  the  fact  that  the  operator  is  com- 
pelled, on  account  of  the  nature  of  the  rotative 
arrangements,  to  give  the  machine  the  closest 
possible  attention,  is  calculated  to  result  in  better 
all  round  work  being  done  with  the  machine; 
but  others  might  maintain  in  opposition  to  this 
view,  that  any  piece  of  mechanism  which  requires 
incessant  attention  and  handling,  more  especially 
when  such  mechanism  is  in  the  hands  of  unskilled 
workmen,  black  or  white,  is  more  likely  to  give 
trouble  than  the  machine  which  will  take  care  of 
itself  to  a  greater  extent.  It  is  one  of  those 
point;  which  a  twelve  months'  trial  will  best 
decide.  It  is  true  that  we  have  an  analogy  to 
this  handle  turning  in  the  case  of  the  ordinary 
screw  feeding  arrangement  attached  to  most 
rock  drills,  but  it  seems  to  me,  that  if  fitchering 
is  to  be  prevented,  and  holes  not  lost,  the  roti- 
tion  on  the  Gordon  is  going  to  prove  more 
irksome  than  manipulating  a  feed.  But  if  this 
non-automatic  rotative  device  will  do  satisfactory 
work  with  such  attention  as  it  will  receive  from 
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the  unskilled  operators,  thai  is  all  that  is 
Deeded. 

/"■■  ling    AiTangement8.     The    two   repre 
sentatives  of  the  hammer  type  of   machine  which 
ran    underground — the    Gordon    and    the    Flott- 
mann— differed  from  the  others,  the  reciproi 
class,  in  having  an  air  piston  feed  instead  of  the 
screw   feed,    which   is  invariable    used    with  the 
latter.     There  is  much   to  be  said   in  favour  of 
this  air  feed,  for  it  is   simple,    3peedy,   and  auto 
matic.     The   Flottmann   was   an  especially  _ 
example  of  a  wholly  automatic  drill,  both  the 
feed  and  rotation  were  automatic,   and  the  only 
work    the   operator   had   to    do,    was   to   resl  bis 
band  on  the  cylinder  of  the  machine,  in  order  to 
detect  threatened  fitchering. 

Bui  in  designing  the  latter  machine,  the 
makers,  so  far  as  the  air  feed  i-  concerned,  have 
not  properly  appreciated  the  hard  knocks  and 
general  rough  usages  the  machine  will  be  called 
upon  to  withstand,  but  this  part  of  their  drill, 
at  present  so  obviously  weak,  is,  1  understand. 
to  be  both  shortened  and  strengthened. 

The  feed  screw  <>f  the  Kimber  machine  i-  very 
exposed,  being  affixed  to  the  top  of  the  machine, 
an  arrangement  which,  whilst  keeping  the  centre 
line  of  the  cylinder  low,  does  not  favourably 
impress  me. 

General  Design. — One  of  the  most  strik- 
ing features  of  the  contest,  was  the  rapidity 
with  which  the  Gordon  v  !  and  adjusted, 

and  its  drills  changed.  On  the  column  and  arm. 
bolts  wen-  entirely  absent,  their  place  being 
taken  by  steel  wedges.  Much  time  was  un- 
doubtedly saved  by  this  simple  and  effective 
device,  and  it  would  be  interesting  to  know 
whether  the  idea  would  give  satisfaction  with 
the  heavier  blows  of  the  reciprocating  machines. 

The  fact  that  the  Gordon  is  balanced  about  its 
long  axis,  and  is  therefore  not  likely  to  twist  in 
one's  arms,  that  it  is  cylindrical,  and  is  slipped, 
nose  first,  into  the  clamp,  and  not  lifted  on  to 
it,  is  in  its  favour,  the-e  being  points  which  a 
machine  man  would  appreciate  in  a  small 
It  is  also  entirely  free  from  projections,  and  is 
thus  less  likely  to  be  harmed  by  rough 
and  blasting. 

There  is  no  reason  why  the  mounting  of  the 
Flottmann,  for  instance,  should  not  he  equally 
simple  and  convenient. 

In  order  to  derive  the  greatest  benefit  from 
these  small  machines,  they  will,  as  already 
pointed  out,  have  to  be  erected  several  times  in 
the  course  of  a  shift,  and,  in  view  of  the  fact 
that  making  the  column  secure,  even  in  thi 
of  a  small  machine,  calls  for  very  great  exertion 
on  the  part  of  the  machine  man,  I  think  that 
makers  of  small  reciprocating  machines  especially, 
would  do  well  to  consider  the  advisability  of  so 


modifying  their  colui 

hausl ii  "ii  tlir  |  ttor. 

Will  ■  ack, 

when   tin-  comparatively  highly   inclined   n 
man)  of  tin-  outcrop  mil 

■i    "t    stopii  g    .In  •    ■ 

the  underhand,  a  method  ol 
advantages,  bul  in  which  the  brol 
on   tin-  workii  _  iid  often   r.tw^  d 

ind   delav.      \t    th<    e  depths  of 

tin-  present   day,   the  dip  of  the  adily 

approximating  to  30  ,  and  our  Bto|     e  com- 

ing more  and  more  ol  tin-  ovei  hand  "i  I  be 

ty,    underhand  ting 

here   and   there,  owing  to  special  cin 
or  high  dips,  a-,  tor  instance,  on  tl  ntein 

mines  and  tin-  Ka>t   Hand. 

in    both     overhand    and     b  _      tin' 

broken  reef  is  thing  by  tin-  explosion  more  or  less 
clear  of  the  working  face,  with  the  result  that 
misfires  are  easily  seen  and  drillin_'  can  be 
resumed  with  the  minimum  delay.  In  a]]  | 
systems  of  stoping  above  mentioned,  the  holes 
on  the  Hand  are  down  hole-. 
drilled  wet.  thus  advantaging  the  machine.  <,r  the 
may  he.  In  BOme  parts  ol  the 
world,  dry  "uppers"  are  common  in  connection 
with  overhand    stoping,   hut    where    such   is  the 

the  conditions  are  not   comparabl 
on  the  Hand. 

The  above  explanation  i-   necessary  in  view  of 
the  fact  that  the  task  given   the    machines  under- 
ground  was  the  drilling  of  an    equal   numb 
so-called  dry  and  wet  holes.     The  number  ol  dry 
holes  we  are  at    present  drilling  in  our  -• 

evprt 1     -  fcage,    SO    .-mall    that   it  may 

he  ignored,  and  it  is  difficult  to  imagine  ho* 

ntage  can  be  increased  with  advantage.  In 
the  trial,  the  upper  holing  resulted  disastrously 
for   all   the  machines,  with   tl  •!   the 

Gordon  and  the  Baby  Ingersoll,  though  thi 
formance  of  the  latter  was  much  behind  that  of 
the  premier  drill  :  hut  it  is  only  fair  to  mention 
that  all  the  other  machines  would  I 
better  than  the  figures  expressed,  had  it  not  been 
for  the  behaviour  of  the  drill  steel.  With  the 
Kimber  it  was  a  clear  ci-  _-  of  a 

section  too  light  for  the  blow  :  in  other  instances 
had  tempering  resulted  in  the  chipping  away  of 
the  cutting       a         id  reducti  2      - 

it  impossible  for  the  other  drills  to  follow,  whilst 
in  other  cases  the  shoulders  of  the  cutting 
were    rapidly    worn     away,     resulting     ah 
reduction      I    a      _     ami   loss  of  the  hole.     But, 
apart  from  the  drill  steel,  the  rate  at  which  these 
upper  holes  were   drilled,    was  w  indeed, 

compared  with  the  pace  on  the  wet  holes,  and  it 
was  obvious  that  the  drilling  of  dry  holes  by 
these  machines  would  be  a  failure  from  an  econ- 
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omic  standpoint.  The  Gordon  was  really  the 
only  exception,  drilling  the  uppers  apparently 
without  difficulty,  and  almost  as  quickly  as  the 
down  holes.  It  was  the  only  machine  which 
used  water  in  the  uppers,  and  there  is  little 
doubt  that  this  had  much  to  do  with  the  su 
i'ul  accomplishment  of  it-  task.  It  is  instructive 
ice  "ii  record  that  the  Gordon  tlrill  steel 
retained  its  cutting  edge  and  gauge  admirably  ; 
this,  to  some  extent,  is  undoubtedly  due  to  the 
light  blows,  and  the  comparatively  stationary 
position  of  the  jumper,  but  that  water  also  has 
an  incidence  on  this  matter  was  proved  by  the 
fact  that  the  Flottmann  steel  failed,  and  that 
the  drills  of  the  other  machines,  which  gave 
satisfaction  in  the  wet  down  holes,  were  very 
unsatisfactory  in  the  dry  up  holes,  the  drills,  I 
wa-  assured,  being  of  precisely  the  same  steel 
and  tempering.  In  view  of  this  excellent  per- 
formance claimed  for  machines  with  air  blast, 
drilling  dry — the  Climax  Imperial  If  in.  diam. 
machine,  for  example — it  is  a  matter  for  regret 
that  one  of  this  type  did  not  come  forward  and 
afford  an  opportunity  for  comparing  speed  of 
drilling  and  behaviour  of  steel.  The  health  aspect 
cannot  be  left  out  of  account  in  this  connection, 
and  the  use  of  water  with  all  drilling  should  be 
compulsory.  Messrs.  Hosken  A:  Co.  claim  that 
by  using  their  water  spray  with  the  air  blast,  all 
dust  is  allayed.  The  Gordon,  by  passing  the 
water  to  the  cutting  edge,  has  adopted  the  ideal 
principle  of  preventing  the  formation  of  dust, 
but,  of  course,  any  drill  can  be  provided  with  a 
dust  allaying  attachment,  or.  on  the  other  hand, 
a  jet  of  water,  quite  independent  of  the  drill, 
may  be  played  about  the  collar  of  the  hole.  So 
that,  from  the  humanitarian  point  of  view,  there 
is  little  to  choose  between  the  various  machines; 
the  dust  can  be  allayed  in  every  case.  One  point 
in  connection  with  the  water  arrangements  of  the 
Gordon  calls  for  remark  :  the  spray  rebounding 
from  the  working  face,  or  coming  out  of  the  hole 
ould  undoubtedly  result 
in  the  operator"-  clothes  being  decidedly  damp 
at  the  end  of  a  shift  of  ordinary  length. 

In  leaving  this  section  of  the  subject — dry 
which,  having  little  incidence  on  our 
operations,  is  of  comparative  unimportance  to 
us,  it  is  a-  well  to  call  attention  to  the  great 
strain  on  the  machine  man  which  this  upper 
holing  entaib. 

(5)  Drill  Steel. — It  is  now  beginning  to  be 
admitted  that  one  of  the  points  in  which  there 
his  been  false  economy  on  the  Hind,  is  drill 
steel.  Quality  has  too  often  been  a  consideration 
quite  secondary  to  the  cost  per  lb.,  and  further, 
it  is  also  dawning  on  us  that  insufficient  attention 
has  so  far  been  paid  to  the  tempering  of  our 
drills,    both  hand   and  machine.       This   contest 


proved  an  excellent  demonstration  of  the  advan- 

B  to  be  derived  from  sharp  drills  as  against 
blunt  ones,  and  from  drills  which  retained  their 
gauge  as  against  those  which  speedily  lost  their 
shoulders,  resulting  in  the  inevitable  trouble  with 
tlit-  followers.  This  was  very  strikingly  illus- 
trated indeed  in  the  case  of  the  dry  holing, 
and.  as  1  have  already  remarked,  many  of  the 
machines  would  have  done  materially  better,  had 
it  not  been  for  the  defective  drills.  Several  of 
the  competitors  retired  from  the  dry  holes  • » 1 1 
this  account. 

(6)  Effect  of  High  and  Loir  Air  Presskre. — 
The  poor  performances  of  several  machines,  both 
large  and  small,  on  this  field  have  been  largely 
attributed  to  insufficient  air  pressure.  It  is  an 
open  secret  that  our  air  pressure  underground  on 
the  Rand  leaves  much  to  be  desired,  and  that 
what  with  pipe  lines  badly  laid,  and  much  too 
small,  leakages  and  inadequate  compressor  power, 
many  of  our  machines  have  been  working  under 
most  unfavourable  conditions. 

Now  that  we  are  cognisant  of  this,  it  is  to  be 
hoped  that  the  time  is  not  far  distant  when 
every  machine  will  lie  supplied  with  reasonable 
driving  power.  Some  drills — large  tappet  drills 
for  example — will  do  a  certain  amount  of  work 
satisfactorily,  with  air  of  even  30  and  40  lb., 
though  they  would,  of  course,  have  a  higher  duty 
with  a  higher  pressure  ;  others,  however,  demand 
high  pressure — 60  to  100  lb.— for  anything  like 
satisfactory  performances.  The  small  drills,  as 
a  class,  call  for  higher  pressure  than  large 
machines,  and  of  the  former,  the  hammer  type 
requires  higher  pressures  than  the  reciprocating 
type.  Many  makers  of  the  hammer  type  ask 
for  100  lb.,  and  over,  for  good  results.  The 
trials  underground  were  carried  out  with 
air  of  60  lb.  pressure  at  the  machine,  and 
there  was  evidence  that  good  work  could  be 
done  with  such  pressure  by  both  types  of 
baby  machines.  The  majority  of  the  mines 
on  this  held  are  working  below  this  pressure,  and 
it  will  be  a  costly  business  to  raise  the  standard 
to  it ;  to  carry  it  above  it,  say,  to  80  or  90  lb., 
would  be  very  expensive,  both  as  regards  capital 
outlay  and  running  charges.  The  higher  pressure 
would  entail  larger  compressor  installations,  and 
we  would  experience  greater  loss  in  the  way  of 
leakage.  Many  of  our  properties  might  advisedly 
be  furnished  with  large  or  duplicate  pipe  lines. 

Would  it  pay  to  increase  the  pressure  to  60 
lb.  and  more  at  the  machines  underground  .' 
There  are  few  mine  managers  nowadays  who 
would  think  it  advisable  to  deny  60  lb.  to  their 
machines,  if  such  a  pressure  could  be  supplied, 
but  regarding  pressures  exceeding  this,  opinions 
will  doubtless  differ.  Would  an  adequate  return 
be  given  in  the  form  of  footage  drilled  for  the 
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increased  cost  of  the  air,  or  would  such  an   in  no 
vation  merelj  result   in   shortening  the  hou 
labour  of  the   machine  man  .'     It    is  difficult  to 
say.     Coming   back    to  small  machines,  there  is 
no  doubt  whatever  that  they  would  give  incn 

ge  with  the  higher  pressures,  but,  on  the 
other  hand,  it  is  equally  beyond  doubt  thai  the 
wear  and  tear  would  be  seriously  augmented,  and 
that  grft  would  become  a  more  destructive  factor. 
Experience  may  possibly  prove  that,  viewed  from 

any  i nomic  standpoint,   60  lb.    to   70  lb.,  at 

the  machines,  is  the  happy  medium  ;  it  is  a  case 
of  trying  to  strike  the  mean  between  the  inor- 
dinate wear  and  tear  associated  with  high  pressure, 
and  the  small  footage  which  will  be  accomplished 
if  inadequate  motive  power  is  furnished. 

(7)  Result  of  11'"//-  <mtl  'J'oii.  With  a  new 
machine  of  the  large  type,  a  miner  can  often  do 
his  four  holes  in  but  little  over  60  of  the  time 
he  would  need  with  an  average  old  machine,  and 
not  only  so,  but  he  goes  off  shift  much  less 
fatigued  in  the  former  case.  The  operator's 
troubles  make  their  appearance  as  the  machine 
becomes  worn,  and  it  may  be  taken  for  granted 
that  what  holds  good  in  the  case  of  the 
machines  will  also  pertain,  in  some  degree,  to 
the  small  types.  The  air  losses  also  increase 
with  the  wear.  This  is  a  consideration  which  it 
would  be  unwise  to  ignore  in  connection  with 
the  present  competition  ;  all  the  machines  might 
be  described  as  new.  for  such  as  were  not  actually 
so,  had  been  made  the  equivalent.  So  the  com- 
petitors had  all  the  advantages  attending  the  use 
of  new  machines. 

(8)  Incidence  of  t!t>    Man    at    flu     Handle. — 

It  is  almost  unnecessary  to  point  out  that  the 
operator  is  a  very  important  factor  in  any  calcu- 
lation of  a  machine's  capabilities.  In  this 
competition,  naturally,  the  men  were  carefully 
selected  by  the  agents,  and  we  may  assume  that 
the  latter  looked  upon  them  as  expert  machine 
men.  These  men  during  the  trial,  worked  under 
competitive,  and  not  normal,  conditions:  in  other 
words,  they  begrudged  no  effort,  and  spared 
themselves  no  strain  calculated  to  help  themselves 
and  their  machines  to  the  fiwt  place  in  order  of 
merit.  The  men  were  of  good  physique,  in  some 
cases  exceptionally  so,  but  every  man  of  them 
was  obviously  exhausted  at  the  end  of  the  shift, 
and  the  four  days7  run,  two  days  on  the  surface. 
and  two  underground,  resulted  in  a  condition  of 
physical  strain  which  must  have  taken  several 
days  to  recover  from.  Of  course,  such  exceptional 
efforts  could  not  be  kept  up  in  every  day  practice. 
and  the  competition  results  do  not  therefore  truh 
reflect  what  these  expert  machine  men  would  do 
under  normal  conditions.  How  the  machines  will 
behave  in  the  hands  of    the    average    unskilled 


whites  or  Kafirs,  it  is  difficult  to  i  I   am 

of  opinion,  thai   fitchering  and    "  mudding 

more  likely  to  happen  with  these  -mall  machines 
than  with  our  and  therefore,  that  they 

•  all  for  greater  skill,  or,  at  ai 
than  the  latter,  foi  successful  runs.      lint  careful 
selection  of  operators,  be  it  whiti    or   blacl  . 
intelligent  and  patient  teaching,  would  do  much 
toward-  surmounting  this  obstacle  ;  many  ol  our 
native- are  apt  pupils  when  it  comes   to   machine 
work.     But   here  again   it  i-  obvious  that  only 
after  the   machines   have   been   in   the   bands   ol 
hundred-  ol  si  ch  o]  erators  for  twelve  month-  or 
so,  will  the  tine  average  capacity  ol  the  machines, 
under  Kind  conditions,  l>e  known.    The  perform- 
ance of  the   (  lordon    machine   in   the   h 
native  since  the  competition,  is  a  matter  on  which 
the  (lordon  Drills  Co.  is  to  !..         _     tulated,  for 
it  is  promising  achievement,  ter   making 

all  allowances  tor  the  fact  that  the  boy  was 
specially  selected,  and  worked  under  exhibition 
conditions.  A  very  good  performance  Lb  claimed 
for  the  1^  in.  Climax  imperial  Drill,  in  tbe  hands 
of  a  Kafir. 

(9)  Conclusion. — If  the  down  holes  onlj 
taken,   and  these  represent   the  work   which   the 
drill-  will  he  called  upon  to  ileal  with  in  pra 
the  order  of  merit  is  as  follows  : — 

Average  in.  per  min. 

Ion       1*82 

Chersen      ...  ...        14  1 

Little  Holman         ...         121 
Baby  [ngersoll       ...        1*16 

Little  Kid 0 

Little  \\'o,,der  (tappel 
Flottmann  ...  ...        <> 

(The  Kimber  drilled  no  wet  hol< 

In  the  case  of  these  wet  holes,  the  Little  Kid 
and  Flottmann  lost  time  on  their  drill  • 
whilst  the  Little  Wonder  dropped  behind  in  con- 
sequence of  the  early  exhaustion  of  its  operator. 
The  Gordon,  Chersen,  Little  Holman,  and  Baby 
Ingersoll,  made  very  satisfactory  runs,  and  the 
figures  probably  represent  approximately 
their  capabilities  under  the  conditions  which 
obtained  at  the  trial-. 

It  is  unfortunate  that  the  drill  steel  interfered 
so   largely    with    the    performances    on    the 

.  but   1  have    no   hesitation    ::  a    that, 

under  the  rule- of  the  competition,  the  Gordon 
would  have  maintained  its  premier  position  in 
any  case. 

Thi-  drill  is  of  the  hammer  pattern,  to    which, 
in  view  of  development-.  1  believe  we  must  look 
for  the  ideal  GO  lb.  -toping  drill  for  our   pi 
hand  stopes.      It  is  too   much   to  expect   that  a 
serviceable  reciprocating  machine  can  be  made  of 
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this  weight,  and  though  greater  weights  can 
admittedly  be  handled  in  even  •">  ft.  stopes,  yet 
so  laborious  will  their  manipulation  be  in  the 
cramped  space,  that,  other  things  being  equal,  the 

lighter  machine  cannot  tail  to  win  favour  in  the 
end.  But  in  this  connection,  it  would  he  unwise 
not  to  recognise  the  apparently  satisfactory  work 

the  Little  Wonder  (lis.1,  lb.),  the  Little  Kid 
(102£  lb.),  and  the  Little  Holman  (97|  lb.) 
tor  instance,  have  clone  in  quite  small  stopes. 
The  all  round  improvement  which  has  been 
effected  in  the  design  of  small  machines  generally, 
is  most  marked,  and  augurs  well  for  future 
p.  osibilities. 

Regarding  the  decision  of  the  Advisory  Com- 
mittee to  award  the  trophy  exclusively  on  speed, 
it  was  perhaps  somewhat  difficult  to  adopt  any 
other  course  under  the  circumstances,  and  certainly 
speedy  drilling  is  a  matter  of  the  first  importance 
in  our  machines.  In  fact,  so  vital  is  the  question 
of  footage  that  a  machine  eminently  successful  in 
this  direction  must  indeed  have  grave  defects  in 
it-  design,  if  it  is  not  accepted  as  the  best  machine 
for  our  mines.  It  is  not  difficult  to  see  that  a 
full  appreciation  of  this  point  has  led  to  the 
design  of  the  Chersen  and  Kimber,  wherein  power 
is  very  liberally  provided,  in  the  hope  of  obtain- 
ing a  satisfactory  return  in  the  shape  of  very 
rapid  drilling.  The  Kimber  was  unfortunate 
during  the  trials,  but  the  behaviour  of  the  Chersen 
must  have  afforded  considerable  encouragement 
to  its  designers.  Both  these  drills,  the  Chersen 
especially,  are  of  great  interest,  because  their 
power  approximates  to  that  of  the  ordinary  2|  in. 
machine,  whilst  their  weight  is  less  than  50%  of 
the  latter,  and,  therefore,  in  developing  these 
machines,  the  inventors  might  perhaps  advisedly 
consider  the  possibilities  in  connection  with  both 
large  and  small  stopes. 

The  review  of  these  two  machines,  with  their 
large  piston  areas  naturally  raises  the  question  of 
air  consumption.  It  is  a  matter  which  has,  I 
think,  been  unduly  laboured,  for  it  is  largely 
academic.  It  is  true  that  it  is  as  well  to  be 
cognisant  of  the  air  requirements  of  a  drill,  just 
in  the  same  way  that  it  is  desirable  to  know  the 
maintenance  charges,  hut  to  imagine  that  primary 
importance  is  to  be  attached  to  air  consumption 
in  selecting  a  drill  for  our  mines  is  altogether  a 
mistake,  in  view  of  the  fact  that  extra  expenditure 
on  air  may  lie  more  than  returned  in  the  form  of 
additional  footage  :  a  few  extra  inches  per  shift 
balances  the  cost  of  a  considerable  amount  of  air. 
The  compressed  air  is  merely  one  of  many  charges, 
and  it  is  immaterial,  for  all  practical  purposes, 
whether  it  forms  a  small  or  large  percentage  of 
the  total  costs.  The  all  important  point  is  that 
the  total  inclusive  running  charges  should  bear 
comparison  with  that  of  our  hand  labour.     There 


are,  however,  two  conditions  under  which  the 
question  of  air  consumption  would  assume 
importance,  the  first  being,  where  in  two  drills, 
otherwise  equal  in  every  respect,  one  consumed 
much  less  air  than  the  other,  in  which  case  the 
former  would  naturally  be  selected,  whilst  the 
second  is  where  a  mine  has  insufficient  compressor 
power,  and  is  unable  to  obtain  more,  in  which 
case  the  machine  which  is  called  for  little  air 
might  possibly  be  installed,  regardless  of  other 
considerations.  But  whilst  it  has  become  common 
knowledge  during  the  past  few  months  that  many 
of  our  compressed  air  installations  are  not  what 
they  ought  to  be,  it  is  inconceivable  now  we  are 
cognisant  of  the  fact,  that  this  state  of  affairs  will 
obtain  much  longer. 

Only  12  months'  experience  on  a  large  scale 
with  these  small  stoping  machines  will  disclose 
their  defects  and  tell  us  the  full  story  of  their 
weaknesses  and  advantages.  Such  a  trial  will 
afford  reliable  data  regarding  maintenance  charges, 
the  fall  of  efficiency  due  to  wear  and  tear,  the 
sufficiency  or  otherwise  of  suitable  operators,  and 
above  all,  the  inclusive  cost  of  running.  With 
the  200  Gordons,  just  to  hand,  running  on  the 
Rand  Mines,  Ltd.,  and  the  Little  Kid  and  others 
already  at  work,  it  will  not  be  long  before  the 
above  important  points  are  known  quantities. 

In  the  foregoing  remarks  it  will  be  observed 
that  I  have  dwelt  but  little  on  the  financial  aspect 
of  this  small  machine  question.  A  machine  may 
be  very  cleverly  designed,  and  leave  little  to  be 
desired  as  a  piece  of  mechanism,  but  unless  it  can 
do  the  work  on  terms  which  our  mines  can  afford 
it  is  of  no  value  to  the  industry,  except  perhaps 
indirectly  in  the  direction  of  easing  our  labour 
difficulties.  In  other  words,  unless  these  small 
drills  can  do  the  work  at  an  inclusive  cost  wdiich 
does  not  exceed  that  attending  the  present  hand 
labour,  the  izines  cannot  reasonably  be  expected 
to  adopt  them  ;  but,  on  the  other  hand,  it  is 
obvious  that  for  any  machine  which  can  demon- 
strate its  ability  to  do  the  work  at  the  price,  there 
is  a  large  reward  in  store  in  the  form  of  extensive 
sales. 

What  is  the  financial  aspect  of  this  small  drill 
question  at  the  present  day  I  It  is  venturesome 
to  forecast  events,  even  under  ordinary  circum- 
stances ;  in  connection  with  this  country  of 
kaleidoscopic  changes  it  is  especially  hazardous, 
but  cannot  always  be  avoided.  The  failures  of 
the  small  machine  in  the  past  may  be  ascribed 
largely  to  the  breakages  and  heavy  maintenance 
charges,  poor  material,  general  unsuitability  of 
design,  and  to  the  labour  charges  being  on  the 
same  costly  scale  as  those  of  the  large  machines. 
Are  the  machines  at  present  before  us  going  to  do 
any  better  .'  Can  they  do  the  work  with  reason- 
able wear  and  tear,  and  thus  keep  down  mainten- 
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Mice  charges,  and  prevent  labour  standing  idle 
though  drawing  wage  1  How  are  thej  going  to 
work  in  the  second  year  as  compared  with  the 
first  twelve  months,  so  far  as  maintenance  and 
efficiency  are  concerned  I  Can  runners  be  found 
for  them,  either  unskilled  whites  or  Datives,  in 
whose  hands  they  will  drill  an  average  oi  al  leasl 
8  well  placed  ■">  ft.  holes,  or  the  equivalent,  per 
shift  1  Will  unskilled  white  runners  be  content 
to  receive  10s.  as  a  shift's  pay,  or  a  scale  of  remu- 
neration which  will  not  handicap  the  macl 
performance  to  a  great  r  extent  than  this  figure  .' 
Can  the  inclusive  cost  attending  small  machines 
be  brought  down  to  a  figure  not  greater  than 
that  associated  with  hand  drilling  1  Tbeadvance 
exhibited  in  the  design  of  the  present  machines, 
and  the  possibilities  it  foreshows,  the  economic 
revolution  which  has  taken  place  during  the  past 
6  months  in  connection  with  our  white  labour, 
inclines  one  to  answer  the  above  questions  in  a 
manner  favourable:  to  the  present  machines,  or 
their  early  successors.  The  open  minded  atti- 
tude of  the  mines  in  this  matter  is,  1  think, 
commendable.  After  having  tried,  during  the 
past  1<>  years  or  more,  machines  of  many 
promises,  but  dreadfully  poor  performances,  there 
is  reasonable  ground  for  sceptism  on  their  part, 
and  for  a  policy  of  making  haste  slowly,  more 
especially  as  the  perfect  small  drill  has  yet  to  be 
produced.  It  now  lies  with  the  manufacturers 
to  arrange  with  the  mines  for,  say,  a  12  months' 
trial  of  their  machines  under  normal  condition-. 
and  it  is  sincerely  to  be  hoped,  tor  the  sake  of 
the  industry  and  all  concerned,  that  such  a  test 
will  result  in  a  really  satisfactory  machine  being 
discovered. 

With  your  permission  I  would  like  to  add  just 
a  few  figures.  They  are  figures  which  bear  upon 
two  of  the  most  important  points  we  have  had 
before  us  for  some  years  past,  dealing  with  the 
subject  of  small  drills  and  bearing  upon  the 
labour  and  cost  associated  therewith.  V^  e  have 
had  flying  about  during  the  last  month  or  two 
some  rather  wild  statements  regarding  the  inci- 
dence of  these  machines  upon  our  native  labour, 
and  the  figures  which  have  been  hurled  broadcast 
have  varied  from  20,000  to  50,000,  and  I  believe 
in  some  cases  m»re.  But  what  is  the  position  .' 
Let  me  say,  in  the  first  place,  that  I  think  it  is 
possible  that  with  eight  3  ft.  holes  well  placed, 
these  small  machines  can  give  us  per  shift  about 
5  tons  of  rock,  and  seven  boys  with  holes  well 
placed  can  give  us  the  same  tonnage,  which 
works  out  at  0"T  ton  per  boy  per  shift. 

You  start,  therefore,  with  a  basis  of  seven 
hand  drillers  equal  to  one  small  machine.  Now 
I  may  tell  you  that  the  number  of  stoping  boys 
at  work  on  these  fields  at  the  present  time  is 
about    36,000,    so    that   in  the  first   place   it   is 


prett}  ob\ioiis  you  cannot  Bend  out  50,000,  and 
of   these    36,000    .on  certainly  cannot  disj 
with  all    of    them.      Non   m 
stopers ;  I   will  tell  you  win.     We  have  in  quite 
a  number  insecure  hanging,  or   where 

is    merelj    a    thin    parting    betwe.-n    that 
part  icular  I   the   stope  above  or  below. 

Now  it  is  unsafe  to  run  even  a  small  machine  in  a 

stupe  [ike  that,  tor  it  might    very  n   bring  the 

hanging  wall  down  on  you.      In  Buch  a  stope  you 

no  option  but  to  use  hand  drillers,  and  that 

is  one  reason  why  you  must   retain  some  hand 

stopers.     Another  reason   why  you   musi    retain 

'hem  i-  for  scaling  tie-  hanging  wall  or  for  t 
up  leader  in  the  foot.  Another  is  for  putting  in 
short  holes  for  breaking  up  large  chunks  of  rock 
in  the  stope  or  for  trimming  the  stope.  You 
must  remember  that  these  small  machines  will 
probably  do  5  tons  of  rock  per  shift  undi 
able  conditions,  but  you  cannot  expect  th-'m  to 
do    their    full   duty    unl<  give   them    | 

benches,    and    so    you    would     ha  .  'in    a 

few  stoping  boys  to  trim  these  benches  now 
and  then.  These  are  just  a  few  of  tie-  many 
is  which  will  call  for  th  ■  retention  of  a 
certain  number  of  these  36,000  boys.  I  have 
estimated  that  about  8,000  boys  will  ha'. 
be  retained   for  the   purposes   enumerated.      That 

-    us   with   a    total    of    28,000    boys,    whose 
services   may    be    dispensed    with.       If   you    take 
that    number    and    divide    it    by    seven,    you 
arrive  at    the   number  of  machines  we  can  take, 
viz.,  4,000  if  these  machines  only  work  a  single 
shift.        l'>ut    every    machine,    of     course,    works 
double  shift.      You  divide    the    number  and 
get    2,000   machines   working  two  shift 
equivalent  to  28,000  hammer  boys      Tie 
there  is  a  possible  market  for  2,000  satisfactory 
small    stoping    machines.      Let    us    see  how 
running  of  this  number  of  machines  would 
our    labour.      Take    the    cost    of     running    these 
machines  with   white  unskilled  labour,  one   man 
one  machine  and  with  one  superintendent  ah- 

each     ten     machines.       That     gives     you      1. 

unskilled   whites  to  run  the   machines  and  400 
superintendents,   total   4,400  whites,   and   il 
take  the  gangers  at  present  engag  th  1 

0  hand  stopers,  you  gel  that  numb 
to  between  3,000  and  3,500.      -  ■  that  by  install- 
ing these  machines  and  running  them  with   white 

ir  you  find  work  for  3,500  extra  white  men. 
Now  1  believe  that  no  matter  how  small  these 
machines  maybe  it  will  be  wise  to  let  each  white 
man  have  a  Kafir  assistant.  If  he  does 
a  Kafir  assistant  that  machine  will  be  standing 
idle  quite  a  large  part  of  the  shift,  I  can  as 

That    would   call    for    t,000  natives 
retained   which    will   reduce  the  figure  to  24,000 
natives.      It   is  customary  in  our  hand  stop 


-- 
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the  stoping  boys  themselves  to  do  quite  a  lot  of 
lashing.      It   may  be   that   you  have  30  hammer 
»pe,  ami  if  you  displace   these   with 
machines  yon  have  to  allow  for  additional  lashing 
•  ire  1  figure  on  another  3,000  boys 
ring  to  be  retained.     Therefore,  out  of  the 
-    >ping  boys  at  present  at  work  you  can 
only  dispense  with   the  servi  y,  21,000. 

Taking  now  the  ease  where  the  machines  are  run 
by  two  natives  per  machine  per  shift,  and  one 
white  superintendent  per  four  machines,  the  2,000 
machines  call  for  8,000  natives  and  1,000  skilled 
white-.  This  item  of  8,000  natives  brings  the 
28,  "'  down  to  20,000,  whose  services  can  be 
dispensed  with.  But  here  again  you  have  to 
allow  for  additional  lashing,  and  therefore  you  can 
only  really  dispense  with  about  17,000  natives. 
Therefore,  if  you  run  these  machines  by  natives, 
you  may  possibly  dispense  with  17,000,  if  you 
run  them  with  whites,  you  may  dispense  with 
about  21,000,  and.  speaking  generally,  the 
machines  have  an  incidence  on  our  labour  supply 
of  about  20,000.  The  white  labour  complement 
in  the  case  of  the  Kafir  run  machines  is  practi- 
cally the  same  as  with  hand  stoping.  What 
about  the  cost  .'  Will  it  work  out  at  the  same 
price  as  our  present  hand  stoping  .'  I  will  just 
give  you  a  few  figures,  though  I  wish  to  emphasise 
the  fact  that  figures  are  very  supple,  and  I  do  not 
attach  much  importance  to  them,  and  you  must 
take  them  for  what  they  are  worth.  I  have 
taken,  for  instance,  two  boys  per  machine  per 
shift  and  one  white  man  superintending  four 
machines.  We  have  assumed  that  each  machine 
will  average  5  tons  per  shift  in  the  hands  of  the 
4,000  unskilled  whites  or  in  the  hands  of  8,000 
natives.  I  do  not  say  it  is  impossible  they  will 
average  that.  It  is  not  necessary  in  comparing 
the  cost  of  machine  work  and  hand  labour  to 
compare  every  item,  you  need  only  take  certain 
items,  and  that  I  have  done.  Where  you  have 
two  boys  per  machine  per  shift  and  one  white 
man  to  four  machines,  T  have  taken  the  main- 
tenance and  redemption,  drill  sharpening,  etc., 
and  divided  them  by  the  tonnage,  and  I  get 
4s.  6d.  per  ton. 

If  I  run  the  machines  with  unskilled  whites, 
allowing  10s.  per  shift  for  the  white  man,  and 
giving  him  a  Kafir  assistant  and  allowing  for 
additional  lashing,  1  ,Lret  the  figure  of  5s.  5d.  pa- 
ton  as  compared  with  N.  (id  with  natives. 
Turning  now  to  hand  labour  with  our  present 
force  I  get  the  figure  5s.  Id.  per  ton.  B37 
running  the  drills  with  unskilled  white-  you  thus 
gel  OS.  5d.,  a  difference  of  Id.  against  the  machine. 
In  conclusion,  1  may  say  that  1  base  these  figures 
upon  '7  ton  per  boy  per  shift,  that  being 
calculated  upon  a  3-ft.  hole ;  but  certain  of 
our  boys  are  increasing  in  efficiency,  and  you  may 


get   a   higher  tonnage,  and  if  it  so  happens  the 

tonnage  is  materially  increased,  then  it  goes 
against  the  machine.  If.  mi  the  other  hand,  the 
labour  which  we  obtain  for  running  these 
machines  assuming  that  we  gel  the  machines  at 
all.  and  it  is  by  no  means  certain — turns  out  better 
work  than  we  are  anticipating,  then  the  cost  is  in 
their  favour.  1  may  say  1  think  our  boys  are  too 
well  paid,  and  if  we  grant  for  a  moment  that  the 
wage  per  boy  is  reduced,  there  again  you  get  an 
interfering  factor,  because  the  hand  stoping  would 
be  done  at  less  cost.  Turning  to  the  wage  per 
shift  for  white  labour,  I  do  not  say  that  you  will 
not  get  men  here  to  accept  10s.  a  day  ;  you  may 
even  get  the  number  required  in  a  comparatively 
short  time,  but  it  is  one  thing  to  persuade  them  to 
accept  10s.  a  clay,  and  it  is  quite  another  matter 
for  them  to  be  contented  with  it,  and  it  remains 
to  be  seen  whether  they  would  be  permanently 
satisfied  with  this  rate  of  pay.  I  am  afraid  they 
would  be  a  thorn  in  the  side  of  the  mine  manager. 
The  meeting  then  closed. 

Contributions  and  Correspondence. 


THE  FALSIFICATION  OF  XITRO-COTTOX 

WITH  MERCURIC  CHLORIDE  AND  ITS 

DETECTION. 


Mercuric  chloride  is  frequently  added  to  wet 
collodion  cotton,  ostensibly  to  prevent  its 
becoming  mouldy,  but  sometimes  also  to  make 
it  pass  the  official  heat  test,  even  when  it  is 
really  defective.* 

Ordinary  tests  for  mercury  fail  because  HgCL, 
cannot  be  extracted  (except  by  volatilisation) 
owing  to  its  affinity  for  organic  matter.  I  have 
therefore  invented  the  two  following  simple 
processes : — 

(a)  Combination  of  Hargreaves  and  Bowes' 
Method  with  E.  A.  Mann's  Method. — The  moist 
cotton,  along  with  a  piece  of  (ignited)  silver  foil 
i-  placed  in  a  flask  immersed  in  boiling  water, 
and  air  is  aspirated  through  it,  and  then  through 
potash  bulbs  containing  2%  sulphuric  acid. 
After  two  hours  the  HgCL,  which  has  escaped 
the  silver  is  deposited  thereon  by  using  the  foil 
as  anode  in  electrolysing  the  dilute  sulphuric 
acid  from  the  bulbs  (2  hours  with  about  4  volts 
required).  The  foil  is  dried  and  sublimed  on  to 
a  microscope  slide,  as  in  the  other  methods. 

Conversion  ini<>  non-volatilt  compound. — 
The  cotton  is  extracted  with  hot  very  weak  Ki 
solution,  and  the  extract  (containing  K2HgI4) 
concentrated  to   a  small   bulk   and    electrolysed. 

See  thia  Journal,  vol.  viii.,  Nov.,  1907,  p.  YM,  and  Dec, 
1907,  p.  190. 
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[odine  separates  on  the  platinum  basic  used  as 
cathode,  and  the  whole  of  the  mercury  collects 
on  the  gold  or  silver  foil  anode  after  two  orthree 
hours,  and  is  worke  1  up  as  above.  The  latter 
method  is  the  quickest  and  most  sensitive  I  have 
tried  as  yet,  and  b  is  the  advantage  of  having  no 
danger  of  explosion  attached  to  it. 

.1  \MP>   MoiB. 

January,  1908. 


Queries  and  Replies. 


No.  I.— "Can  any  member  recommed  any  parti- 
cular form  of  agitator  bo  handle  slimed  pyritic 
concent  rate  ':  There  will  only  be  50  ton-  per  month 
i<>  handle.  Prime  cost  is  a  consideration,  and  we 
wish  to  avoid  the  use  of  compressed  air,  although 
this  is  not  ;i  rigid  condition."     II.  ('. 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Qualitative  Analysisof  Nickel  i\  Cobalt. 
■■  \\  e  are  aware  of  the  very  great  difficulty  of  detect- 
ing nickel  in  presence  ol  very  large  masses  of  cobalt 
salts,  and  we  may  say  that  tin-  i-  one  of  the  most 
delicate  problems  of  qualitative  mineral  chemistry. 
Hitherto  there  was  no  specific  and  sensitive  reaction 
for  nickel.  The  proposed  method  is  based  upon  the 
following  reaction.  Nickel  molybdate,  which  can  he 
obtained  by  double  decomposition  of  a  nickel  -ah  ami 
alkaline  molybdate,  is  insoluble  in  a  neutral  or 
slightly  acid  aqueous  solution  containing  a  sufficient 
excess  of  alkaline  molybdate.  Cobalt  molybdate,  on 
the  contrary,  is  exceedingly  soluble  in  the  same  con- 
dition-. As  for  formation  of  nickel  molybdate  by 
double  decomposition,  it  doe-  not  seem  to  have  been 
hitherto  indicated.  No  mention  i-  made  of  it  in 
Moissan's  chemical  treatise,  nor  in  the  dictionary  by 
Wurtz.  The  preceding  observation  i-  applied  as 
follows  : — Sulphides  of  cob  ilt  and  nickel,  obtained  by 
the  general  method  of  qualitative  analysis,  and.  in 
particular,  the  Carnot  method,  or  -imply  pure  nickel 
and  cobalt  salts,  or  pure  nickel  salt,  are  dissolved  in 
nifcrohydrochloric  acid  :  the  aqueous  solution  is  almost 
exactly  neutralised  with  an  alkali,  care  being  taken 
to  preserve  a  slight  mineral  acidity:  an  ex< —  of 
saturated  ammonium  molybdate  aqueous  solution  is 
added  :  finally,  all  is  heated  gently  to  about  To  < '. 
while  agitating.  In  presence  of  cobalt  the  solution 
acquires  a  pink  tint,  and  if  there  is  nickel  there 
is  immediately,  or  in  a  few  minutes,  a  very  heavy 
crystalline  greenish  white  precipitate,  more  or  less 
abundant.  In  the  absence  of  nickel  the  solution 
remains  perfectly  limpid.  Formation  of  a  preci- 
pitate is  absolutely  characteristic  of  nickel  in  the 
absence  of  other  metal-  than  cobalt  :  zinc,  cadmium, 
manganese,  etc.  also  precipitate,  but  as  there  are 
excellent  mean-  to  eliminate  them,  there  is  no  incon- 
venience. If  requisite  to  follow  up  the  characterisation 
of  the  element-  filtration  i-  employed,  and  all  the 
cobalt  i-  found  in  the  filtrate  and  the  nickel   molyb- 

*  See  this  Journal,  vol.  viiL,  Dec,  1907,  p.  192. 


i-   left   on   th.-  filter.     It    i-    washed    with  a 
■  .liit  ion  of  ammonium  molj  bdate,  and  it  i- 

to   identity    the   nickel   after  eliminatin 
molybdenum  bj  some  pnx  I        method  enables 

identification,  with  absolute  certainty,  ol  verj  -mall 
quantities  ol  nickel  in  presence  ol  cobalt.  'Inn-  an 
inexperienced  person  can  detect  I  cgm.  ol  nickel  in 
presence  ol  500  Limes  ii-  weight  ol  cobalt  in  a  few 
minutes.  None  ol  the  hitherto  known  methods 
attain-  t hi-  result  w  it hon t  great  experience  and  <-,,n 

siderable  loss  of  time.     It  the  cobalt   i-  in  foi i  .i 

colialtainine  -  tit  it  will  be  immediately  precipitated, 
even  cold,  by  alkaline  molybdate.  This,  in  fact,  i- 
eaction  proposed  by  Mr.  Carnol  to  characterise 
cobalt.  In  this  case,  and  only  in  tins  case,  the 
reaction  would  not  be  applicable ;  hut  it  i-  to  be  noted 
•hat  colialtainine  -ah-  are  readily  transformed  into 
co  ha  It  -alt-.    This  reaction  also  gives  a  microchemical 

—   for  detection   ol    nickel    which    pr< — 
sensitiveness   greater   than   all    tin-    other    methods 
proposed.     Nickel  molybdate  is  crystalline,  and    in 
form   «>f   very   distinct   -mall    square    lamella;,    the 
corners  of  which  are  often  slightly  decompo  1 

method  i-  the  first  to  enable  microchemical  identifica- 
tion of  nickel  in  presence  of  cobalt,  and  from  the 
microchemical  point  of  view  i-  one  oi  the  most 
-eiisiti\e.  It  i-  well,  however,  to  note  that  zinc 
molybdate  greatly  resembles  nickel  molybdate; 
cad  in  in  in  and  manganese  also  precipitate  but  cannot  be 
confounded  with  it.  To  conclude,  let  us  observe  that 
pure  cobalt  salts,  -old  in  commerce,  contain  a  -mall 
percentage  of  nickel.  Tim-,  if  1  gin.  oi  pure  Merck 
cobalt,  dissolved  in  I  c.c.  of  water,  i-  treated  with  an 
excess  of  ammonium  molybdate,  a  \  ery  light  greenish 
white  precipitate  is  obtained  in  less  than  an  hour. 
Addition  of  0*0003  gm.  of  sulphate  oi  nickel  to  the 
filtered  solution  almost  immediately  produces  an 
abundant  precipitate." ■  -t'n in/''' s  Kendus  rf<  VAca- 
<l<  mi'  desk  lining  Journal,  Oct.  19, 

1907,  p.  472.      A.  Et.) 


Prevention  of  Rusting.     "According    to   the 

electrolytic  theory,  when  a  plate  of  iron  is  imn 
in    water    the    rusting    that    take-   place  develops 
positive    and    negative    area-    ol     greater    or     less 
extent    relatively.     It   i-   possible   i/O  conceive   two 

•mring  among  all  the  pus-ink-  an 
ment-  of  positive  and  negative  areas.  The  first 
case  would  lie  that  of  a  positive  -pot  surrounded  by 
an  extended  negative  area,  ami  the  second  would 
b  •  oi  a  negative  -pot  surrounded  by  an  extended 
positive  area.  At  the  positive  area-  iron  will  pass 
into  solution  and  he  rapidly  oxidised  to  the 
colloidal  ferric  hydroxide  and  oxide  which  are  known 
to  migrate,  under  the  influence  of  electrolytic  action. 
to  the  negative  polar  area-.  In  the  progress  of  the 
rusting  under  water  it  would  l»   .  that  in  the 

first  case  the  ferric  hydroxide  would  he  piled  up  in  a 
crater  with  the  metal  eaten  away  at  tiie  centre, 
while   in   the  -econd   case   it  would  I  .  thai 

the  hydroxide  would  form  in  a  conical  ma--  with  the 
surrounding  metal  eaten  away.     A  low  power  micro- 
scope clearly  -hows  that   these   two  formatioi  - 
occur  on  every  sheet   of  iron  that  has  rusted  under 
the  water. 

According  to  the  electrolytic  theory,  ail  substances 
in  solution  which  contain  hydrogen  ions  should 
stimulate  the  rusting  of  iron,  ami  all  substances 
which  develop  hydroxy!  ion-  in  solutions  to  a  certain 
extent  inhibit  the  rusting,  and.  if  the  concentration 
i-  sufficient,  absolutely  prohibit  it.  This  application 
of  the  theory  is  borne  out  by  the  behaviour  of  acids, 
salts  of  strong  acids  and  weak  bases  (which  hydroly-e 
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in  solution  or  decompose  t<»  an  arid  reaction),  and  by 
the  alkalis  or  salts  of  strong  bases  with  weak  acids. 
It  has  been  long  known  that  solutions  of  chromic 
arid  and  potassium  bichromate  inhibit  the  rusting  of 
iron.  Experiments  bare  shown  that  iron  immersed  in 
normal  or  stronger  solution  of  the  latter  will  not 
rust.  It  has  been  observed,  too,  that  if  a  rod  of  bright 
iron  <ir  steel  is  immersed  for  a  few  hours  in  a  ">  or  10 
•  •nt.  solution  of  potassium  bichromate,  and 
removed,  thoroughly  washed  and  wiped  and  then 
immersed  in  water,  rusting  is  inhibited  tor  a  length  oi 
time  averaging  from  a  few  hour-  to  week-.  Cushman 
explains  the  etfect  as  one  of  polarisation  produced  by 
the  separation  of  oxygen  from  the  solution  and  its 
retention  on  the  surface  of  the  metal  in  some  way 
without  the  formation  of  an  oxide.  It.  as  the  electro- 
lytic theory  assumes,  rusting  is  due  primarily  to  the 
exchange  oi  hydrogen  Lons,  iron  in  the  condition  of 
an  electrode,  polarised  with  oxygen,  should  be 
protected  from  electrolytic  action  foi  a  greater  or  less 
time  depending  on  the  amount  of  polarisation.  There 
is  little  doubt  that  all  conditions  which  inhibit 
electrochemical  action  also  inhibit  rusting  of  iron. 
which  fact  in  itself  argues  for  the  electrolytic  theory. 
— Prof.  W.  H.  Walker. — Iron  and  Coal  Trades 
Review,  Oct.  25,  1907,  p.  L565.     (A.  McA.  J.) 


Insoluble  Silicious  Residue.—"  The  use  of  the 
term  insoluble  is  exceedingly  vague,  and  in  order  that 
different  chemists  may  arrive  at  concordant  results,  it 
i-  necessary  to  adopt  some  uniform  method  for  its 
determination.  The  author  calls  attention  to  three 
points  in  the  determination  :  (1)  merely  putting  an 
ore  into  solution  does  not  necessarily  throw  out  all 
of  the  insoluble  matter,  and  the  quantity  of  insoluble 
matter  throughout  \\  i:l  vary  greatly  according  to  the 
time  of  treatment  and  strength  of  acid  :  (2)  that  it  is 
■  ry  to  evaporate  to  dryness  to  obtain  constant 
results  on  the  same  ore  ;  and  (3)  that  all  of  the 
insoluble  silicious  residue  is  not  thrown  out  by  one 
evaporation  and  that  a  second  evaporation  of  the 
filtrate  i-  necessary  to  obtain  all  uf  the  silica  and 
other  insoluble  matter. 

The  author's  definition  is  that  ' insoluble  silicious 
residue9  is  that  portion  oi  a  mineral  substance  remain- 
in-  insoluble  after  the  following  chemical  treatment  : 
solution  in  hydrochloric  and  nitric  acids,  with  subse- 
quent evaporation  to  dryness,  filtration,  washing  and 
ignition  ot  the  residues. 

Oxidised  Ores. — Weigh  1  gm.  of  the  ore  into  a  No.  1 
beaker,  add  15  c.c.  hydrochloric  acid,  cover  with  a 
watch  glass,  and  digest  at  a  gentle  heat  until  the  ore 
appears  to  be  quite  decomposed,  add  a  ivw  drops  oi 
nitric  acid,  heat  until  action  ha-  ceased,  and  then 
wash  off  the  cover  with  a  line  jet  of  water,  ami 
evaporate  to  dryness.  Redissolve  in  hydrochloric 
acid  and  evaporate  to  dryness  a  second  time  to  render 
all  the  silica  insoluble.  Redissolve  in  10  c.c.  hydro- 
chloric-acid  and  30  c.c.  water,  filter,  transfer  all  the 
residue  to  the  filter  with  a  line  jet  ot  cold  water, 
using  a  'policeman,1  and  wash  the  filter  with  a  little 
hydrochloric  acid  and  plenty  of  cold  water.  Ignite 
ami  weigh  the  residue  a-  'insoluble  silicious  residue.' 

Complex  Ores  containing  Sulphides.  --  Treat  a 
weighed  portion  (0'5  gm.)  of  the  on-  with  10  c.c. 
nitric  acid  (sp.gr.  1*20)  and  beat  gently  until  the 
first  intense  action  ceases  and  the  sulphur  has 
separated  out  in  a  clear  yellow  ball.  It  the  decom- 
position occurs  too  violently,  due  either  to  too  strong 
acid  or  too  great  heat,  the  sulphur  ball  will  probably 
include  some  ore  and  require  to  be  treated  separately. 
If  this  occurs  it  will  usually  be  found  better  to  start 
a  new  determination.     Alter  the  effect  of  the  nitri,. 


acid  is  exhausted  and  the  greater  portion  of  it 
evaporated  oil',  add  I ■'<  c.c.  hydrochloric  acid  and 
evaporate  to  dryness;  take  up  with  15  c.c.  hydro- 
chloric acid  (1  -1),  boil,  filter  and  wash;  evaporate 
the  filtrate  to  dryness,  treat  as  before,  adding  the 
-croud  residue  to  the  first.  Wash  clean  with  hydro- 
chloric acid  and  hot  water,  ignite  and  weigh  as 
insoluble  silicious  residue."  li.  C.  Parmelee. — 
Engint  ■>■    Mining    Journal,    from     Western 

fin  mist  and  Metallurgist,  Ot.  l'.i.  L907,  p.  729. 
(A.  .McA.  J.) 

The  Reac  noNsoi  Cal<  ium  Bydride  ("Hydro- 
lite").  -"Attention  lias  already  been  drawn 
to  the  employment  of  calcium  hydride  in  the 
production  on  a  large  scale  of  hydrogen  gas  suitable 
for  the  inflation  of  balloons.  The  commercial 
hydride,  known  as  '  hydrolite,'  furnishes  hydrogen  on 
treatment  with  water,  and  the  gas  thus  obtained  is 
free  from  acetylene  and  ammonia.  The  yield,  how- 
ever, is  far  short  of  the  theoretical  amount,  and  tin; 
slaked  lime,  which  i-  the  other  product  of  the  decom- 
position of  the  hydride  by  water,  contains  an  impurity 
liberating  a  spontaneously  inflammable  gas  on  treat- 
ment with  hydrochloric  acid.  This  inflammable 
product  has  not  been  definitely  identified,  for 
although  it  behaves  like  phosphuretted  hydrogen,  yet 
the  original  calcium  hydride  is  apparently  free  from 
phosphorus,  should  further  investigations  show  that 
this  inflammable  gas  i-  set  free  only  in  the  presence 
of  acid,  the  decomposition  of  hydrolite  should  always 
be  effected  with  water  whicb  has  been  rendered 
alkaline,  in  order  that  the  hydrogen  produced  may 
not  be  contaminated  w  it  h  this  dangerous  constituent/' 
— Tinas  Engineering  Supplement,  Oct.  9,  1907. 
(J.  A.  W.) 


The  Detection  of  Traces  of  Moisture. — "  The 

presence  of  water,  either  in  the  liquid  or  vaporous 
condition,  plays  a  very  important  part  in  the  deter- 
mination of  many  chemical  changes,  and  in  some 
instances  the  react  ions  are  completely  inhibited  when 
the  reagents  are  thoroughly  dehydrated.  In  oilier 
cases  certain  preparation-  are  only  possible  when  the 
reagents  can  be  broughl  toget  her  in  anhydrous  media. 
The  detection  of  slight  traces  of  moisture  is  accord- 
ingly of  great  importance  to  the  chemist.  Anhydrous 
copper  sulphate  has  generally  been  employed  in  this 
te>t,  as  the  white  colour  ot  this  salt  assumes  a  bluish 
tint  when  the  compound  is  introduced  into  a  moist 
solvent.  In  a  recent  Dumber  of  the  Berichte  der 
Deutschen  Chemischen  Gesellschaft,  W.  Biltz  recom- 
mends the  use  oi  colourless  potassium  lead  iodide  tor 
this  purpose,  claiming  that  tin-  double  salt  is  even 
more  sensitive  than  copper  sulphate.  .\  -ample  of 
absolute  alcohol,  w  hich  "ave  no  indication  of  moisture 
after  contact  with  the  latter  salt  for  one  hour,  showed 
immediately  the  presence  of  water  by  decomposing 
the  double  iodide  into  its  component-,  potassium  and 
lead  io  lides,  the  latter  of  which  was  indicated  b\  it- 
intense  yellow  colour.  Bibulous  paper  and  silk  fibre 
may  be  impregnated  with  tin-  colourless  double  salt 
in  a  finely  divided  condition,  and  these  materials  i  hen 
serve  a-  a  delicate  reagenl .  assuming  a  yellow  tint  in 
the;  presenceof  traces  of  moisture."  Times  Engineer- 
ing Supplement,  'ict.  !i,  litiiT.     (.1.  A.  W.) 


Explosions  undeb  Roadways.  The  newspapers 
make  frequent  reference  to  somewhat  mysterious 
explosions  which  occur  without  any  warning  in  the 
underground  connection-boxes  of  electric  light  and 
power  systems.  It  is  usually  explained  that  an 
accumulation   of    coal    gas,    due    to    leakage    from 
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adjacenl  gas  mains,  lias  been  accidentia  tired  by  a 

spark  from  il lectric  conduits.     Tlius  the  electric 

lighl  companies  shift  ;it  least  lialf  the  responsibility 
upon  their  special  enemies,  the  gas  companies,  and 
explosions  continue  to  occur,  to  the  uieat  discomfort 
and  even  danger  of  the  innocent  way  farer.  How- 
ever, ii  a  recent  discovery  is  t<>  be  credited,  the 
eleel  ric  companies  musl  bear  all  the  blame  themselves 
for  these  mysterious  accidents.  Dr.  Bassett,  speak 
ing  before  the  Society  of  Chemical  Industry,  [j 
mi  record  a  case  of  the  production  of  metallic  potas- 
sium  and  sodium  by  the  electric  leakage  from  a  sub- 
terranean cable  of  which  the  insulation  had  become 
faulty.  The  leakage  occurred  a1  a  poinl  where  the 
negative  cable  had  been  joined,  and  according  to  Dr. 
Basset  t  the  electrolysis  of  the  surrounding  water  con- 
taining potassium  and  sodium  salt-  had  resulted  in 
the  production  of  a  liquid  alloy  of  the  two  metals. 
A-  r\  erybody  knows,  either  of  these  two  metals  will 
burst  into  Same  if  brought  into  contact  with  water; 
and  as  it  is  evident  that  during  the  electrolytic 
process  considerable  quantities  of  hydrogen  must 
nave  been  formed  at  the  same  time,  all  the  materials 
for  an  explosion  were  ready  to  hand.  The  inference 
is  that  the  coal  gas  mains  are  innocent  in  connection 
with  many  <if  these  underground  explosions.  Elec- 
trical leakage  through  moisture  must  result  in  the 
eletrolytic  decomposition  of  the  water,  and  the 
product  must  be  oxygen  and  hydrogen  gases  mixed 
in  the  most  explosive  proportions.  Given  a  con- 
nection liox  or  other  fitting  in  which  the  explosive 
mixture  can  accumulate,  the  smallest  -park  would 
precipitate  an  explosion,  and  even  the  spark  would 
be  unnecessary  if  either  sodium  or  potassium  in  the 
metallic  form  had  also  Keen  produced  by  electrolysis 
in  even  the  smallest  quantities.  Chambers'  Journal, 
Oct.,  1907,  p.  556.     (A.  L.  E.) 


The    Use   of   Sodium    Carbonate    and   Zinc 
(  >xide  i\  sulphub  ami  arsenic  determinations. 

This  iv  a  modification  of  Eschka's  method,  and  it 
i-  stated  to  have  gii  en  uniform  satisfacl  ion  in  various 
assay  offices  for  a  number  of  years.  One  part  dry 
Na  ,('().  and  A  pt.  ZnO  are  mixed  thoroughly.  Half 
a  gram  of  the  -ample  is  then  mixed  intimately  with 
enough  of  the  Na.2C03  Zn<>  mixture  to  afford  at 
least  twice  as  much  Na2C03  as  would  be  required  by 
the  S,  As,  etc.,  present,  placed  in  a  small  porcelain 
dish,  covered  with  the  reagent  and  healed,  to  redness 
for  15  to  20  minutes.  The  residue  is  then  extracted 
with  water,  boiled,  filtered,  acidified  with  HC1,  pre- 
cipitated with  BaCl2  and  weighed  as  BaS04.  In  an 
As  determination  the  substance  is  treated  a-  above 
until  the  alkaline  solution  is  filtered  from  the  residue. 
This  filtrate  i-  acidified  with  acetic  acid,  precipitated 
with  AgNO:tAq,  boiled  for  a  few  minutes  and  then 
filtered.  The  precipitate  of  Ag3As04  is  washed 
thoroughly  with  hot  water,  then  dissolved  in  dilute 
11  No,  and  titrated  with  KCNS  or  NH4CNS,  ferric 
sulphate  being  used  as  an  indicator.  In  calculating 
the  As  use  the  proportion  3Ag  :  lAs  :  :  W<  of  Ag 
found  :  \Yt  of  As  present.  The  advantages  -tated 
1  i  The  mas-  resulting  from  the  heating  is 
not  fused  and  can  he  removed  readily  from  the  dish 
and  leached  with  water.  (2)  The  ea-e  and  speed  with 
which  sulphides,  sulphates  and  arsenates,  etc.,  are 
decomposed.  (3)  No  time  consuming  evaporations 
are  necessary.  (4)  The  absence  of  a  large  quantity  of 
alkaline  and  other  salt-  from  the  solutions  in  which 
BaS04  and  Ag\,As04  are  precipitated. — W.  C.  Ebaugh 
and  ('.  1).  Sl'RAGUE. — Journal  of  tin-  Am 
Chemical  Society,  xxix.,  10,  p.  1475.  Oct.,  L907, 
(J.  A.  "\\  .) 


METALL1   I:' 

\ i  w    Australian  <  a  win     r  i  he 

recentlj  patented  Nicholson  apparatus  for  the  filtra 

tion  oi   solutions   from  ores   is  thus  described    in  a 

recent    issue  of  the  '■  ;  Government  Mining 

al  •      I  le-  slimes  are  in st   i ipped  into  a   i 
agitator  with  50    of  water,  carrying  sufficient  cyanide 
-all  dissolved  in  it.    The  whole  i>-  then  agitated  until 

■  Id  in  i  he  slimes  i-  dissolved.     I lei  to  prove 

i  hi-,  the  solution  is  assayed  in  t  he  ordinary  way.  The 
-lime-,  then  iii  form  "i  a  ei'e.iin.  are  passed  from  the 
agitator  into  the  Nicholson  apparatus.  I  hiscreai 
into  i  he  receiver,  which  is  re>  i 
inside  a  narrow  vessel.  The  outer  vessel  travels  a1  a 
higher  speed,  and  in  an  opposite  direction.  The 
i  ha-  an  enclosed  chamber,  which  contains  sand 

ami    lime   in    proportion.      On    the  outside  of   the  wall 

canvas  and  such  like  i-  fixed.  The  receiver,  while 
revolving  steadily,  rises  •'!  in.  from  the  top,  ami  a-  it 

c -down  it   toices  the  slimes  on  the  inside  of  the 

surface  of  canvas.  The  outer  vessel  travel- at  a  high 
speed  and  by  the  time  the  receiver  reaches  the 
bottom  the  cyanide  solution  i-  forced  by  pressure 
through  a  filler,  and  runs  into  a  circular  launder 
at  the  bottom  for  treatment  by  zinc  Bhavings. 
There  i-  a  screw  on  the  outside  of  the  receiver,  and 
to  this  screw  movable  shovels  are  fixed  by  means  of 
springs.  A-  t  he  receiver  rises  the  shovels  get  caught 
into  the  -lime-,  which  are  carried  out  of  the  vessel  at 
the  top  into  a  launder  for  their  reception.  A  brush 
surrounds  the  -crew ,  and  above  tin'  brush  are  jet  -  of 
water.  The  jet-  play  on  the  canvas  and  keep  it 
(dean,  and  al  the  same  time  the  brush  (dean-  the 
canvas,  and  carries  everything  collected  to  the  top. 
The  apparatus  ha-  been  constructed  in  such  a  manner 
as  to  deal  successfully  with  poor  slime-  that  will  not 
pay  under  present  circumstances.  A  plant  to  treat 
1,000  tons  of  slime-  per  week  i-  estimated  to  cost 
about  £600,  while  the  cost  of  treatment  i-  placed  at 
about  1-.  per  ton.  and  it  is  claimed  that  -lime-  going 
12  gr.  to  the  ton  would  yield  a  profit.  Leading 
mining  men  in  Adelaide  have  taken  the  matter  in 
hand,  with  a  view  to  forming  a  syndicate  for  treating 
slimes  by  the  new  process.'3  Mining  Reporter,  Oct. 
10,  1907,  p.  332.     id.  Y.) 

Aluminium  in  Steel  Smelting.     "Employment 

of  aluminium  in  metallurgy  to  prevent  blisters  and 
fissures  in  steel  ingots  gives  excellent  results.  Sup- 
pie— ion  of  blisters  i>  due  to  the  fad  that  aluminium 
has  so  great  an  affinity  for  ovyj:eii  lhat  when  it  is 
thrown  into  a  crucible  oi  melted  steel  it  absorbs  all 
the  oxygen,  free  ore  mbined  with  iron,  disengaging 
such  beat  that  the  metal  is  extremely  fluid  ;  about 
0-01  aluminium  suffices."  Elettricita.  -  I 
■  .  Oct.  19,  1907,  p.  174.       Y  1- 

Proi  ess   for   Treatment   of    Complex    Zinc- 
ii  i  i.iii  sOri  5.  -"This  invention  relates  to  treatment 

of  complex  sulphuretted   mineral-  with  a   zinc  base, 

such,  for  example,  a-  thoseof  Broken  Hill.  Australia. 

ibject  i-  to  separate  the  lead  and  zinc  in  the 

first    phase   of   the   process,    so  a-  to  make  the  lead 

insoluble  and  dissolve  all  the  zinc  in  f i  of  sulphate. 

Thus  the  two  metals  are  brought  to  a  suitable  form 
for  subsequent  metallurgical  treatment.  Hitherto 
great  difficulty  ha-  been  experienced  in  the  treatment 
of  mixed   sulphuretted  ores,  owing  to  the  intimate 

mixture  of  the  chief  elenn      -  ituting    tl re 

(blende  and  galena).  It  is.  in  fact,  difficult  to  com- 
pletely extract  the  zinc  and  separate  it  from  lead  and 
other '  substances.  The  new  process  separates  the 
zinc  from  the  lead  perfectly  by  the  wet  method,  each 


224 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Afri  Jan.  L908 


element  being  obtained  in  the  form  of  a  chemical  com- 
pound sufficiently  pure  to  make  subsequent  treatment 
most  easy.  The  result  i-  attained  solely  by  the  wet 
method  without  t lie  aid  of  electricity.  The  process 
is  as  follows:  The  ore  is  first  reduced  i"  an  impalp- 
able powder  in  one  or  several  suitable  mills.  It  i- 
tlien  heated  to  boiling  in  a  closed  vessel  with  a 
ferric  sulphate  solution  containing  five  sulphuric  acid. 
With  properly  crushed  ore  all  the  zinc  enters  into 
solution  a-  sulphate,  whilst  the  lead,  silica,  and 
sulphur  formed  by  the  reaction  remain  insoluble.  The 
reaction  can  be  expressed  as  follows  : 

ZnS     Feo(SOj       ZnSOj    2FeSOj    S. 

The  solution,  freje  from  lead,  which  remains 
insoluble  in  form  of  sulphate,  i-  filtered  in  a  suitable 
apparatus  ;  the  insoluble  residue,  after  washing  and 
drying,  is  subjected  to  dry  distillation.     Thesulphur 

distils   and   i-   collected    by   c Lensation,    and    the 

residue  of  distillation  i-  then  treated  with  a  view  to 
extraction  of  lead  by  ordinary  methods.  The  filtered 
liquid  contains  zinc  and  iron  sulphate.  W< 
left  to  cool  in  tin-  state  there  would  he  a  deposit 
of  crystals  of  a  double  salt  (ferroso-zincic  sulphate). 
To  avoid  formation  of  this  double  -alt  the  liquid 
i-  previously  treated  with  an  oxidising  agent, 
preferably  nitric  acid,  so  as  to  transform  the  ferrous 
salt,  formed  during  the  reaction,  into  ferric  sulphate, 
very  soluble  and  difficult  to  crystallise.  13y 
allowing  the  liquid  to  cool  now.  only  the  zinc 
crystallises  in  the  state  of  sulphate,  and  the  ferric 
sulphate  remaining  in  the  mother  water  serves  for  a 
new  operation.  The  suitably  washed  and  dried 
sulphate  crystal-  are  subjected  to  calcination  in  a 
muffle  furnace.  Thus  non-volatile  zinc  oxide  is 
formed,  whilst  the  sulphur  i-  eliminated  in  form  of 
a  lated  compounds  which  are  retransformed  into 
sulphuric    acid     by    the    ordinary    methods.       This 

a  erated  acid  is  again  utilised,  and  mixed  with 
new  ferric  sulphate  to  treat  more  ore.  The  zinc  oxide 
from  tiie  muffle  furnace  i-  commercially  pure,  and 
can  he  transformed  into  zinc  free  from'  lead  by  the 
usual  methods. 

The  process  described  theoretically  needs  only,  as 
raw  material,  mineral  coal  and  fluxes  to:  fusion  of 
the  leady  residue  in  a  blast  furnace.  Moreover,  the 
.-ame  reagents  continually  remain,  so  that  the  process 
i-  cyclic  and  self-sufficient.  Practically,  however, 
as  it  i-  impossible  to  avoid  mechanical  losses,  a 
certain  amount  of  nitrate  of  soda  must  be  employed 
just  a-  in  the  manufacture  of  sulphuric  acid  in  lead 
chambers.  The  result  obtained  by  this  process  is 
almost  complete  separation  of  zinc'  and  lead,  which 
enables  them  to  be  isolated  in  the  metallic  form  by 
ordinary  methods  without  difficulty. 

As  regards  other  metal-  in  the  mixed  ores— i.e., 
copper,  silver,  gold  they  remain  largely  insoluble 
with  the  plumbic  residue,  and  at  fusion  of  the  latter 
a  cupreous  matte  i-  obtained,  and  -old  and  silver 
alloyed  with  le  id  as  usual.  If  tin;  ore,  a-  i-  generally 
the  case,  contains  manganese  and  iron,  all  or  p  irt  of 
these  metal-  .-an  dissolve  in  treatment  with  ferric 
sulphate.  When  thi-  j-  so,  the-  amount  of  iron  in  the 
liquids  continually  increases,  and  a  time  arrives  when 
part  of  the  liquid  imi-t  he  thrown  away,  which 
involves  loss  of  zinc,  or.  the  removal  of  the  excess  of 
iron  chemically.  The  most  simple  method  i-  to 
precipitate  the  excess  of  iron  as  hydrate  or  basic 
ferric  sulphate.  The  liquid  is  filtered,  and  the 
insoluble  ferric  compound  utilised  either  to  prepare 
iron  compounds,  or  as  flux  in  the  fusion  of  the  plumbic 
residue.  A-  regards  manganese,  it  i-  dissolved  in  the 
form  of  sulphate,  and  accumulates  in  the  liquids.  As, 
however,  the  sulphate  of  manganese  is  more  soluble 


cold  than  hot.  it  ceases  to  dissolve  at  a  certain 
point  and  remain-  in  the  form  of  sulphate  with  the 
plumbons  residue.  To  isolate  the  manganese  the 
residue  is  washed  with  a  saturated  solution  of  manga- 
nese sulphate  from  a  previous  operation  to  eliminate 
the  mother  water,  and  then  the  manganese  -alt  is 
extracted  with  water.  It  i-  then  easy  to  obtain 
manganese  sulphate  by  evaporation,  or  oxide  by  calci- 
nation. By  operating  in  this  way  the  zinc  sulphate 
which  i-  deposited  from  the  liquids  is  pure,  and  con- 
sequently gives  an  oxide  and  |  hi  re  metal  withoul  traces 
of  lead,  by  tic  ordinary  processes  in  metallurgy." 
London  Mining  ■/mini"/,  from  Revue  Chimiqtie, 
Oct.  19,  1907,  p.   t72.     (A.  K. 


Fixation    of    Atmospheric    Nitrogen.*-  "  In 

Italy,  a  large  factory,  the  lir-t  in  the  world,  has  been 
established  recently  for  tin'  production  on  a  large 
scaleof  nitrogenised  products  obtained  bythe  fixation 
of  atmospheric  nitrogen.  It  makes  use  of  a  new 
process  discos  ered  by  Prof.  Frank,  of  Charlottenburg, 
and  Dr.  Caro.  The  factory  i-  situated  at  Piano 
d'Orte,  in  the  province  of  Chieti.  It  employs  hydro- 
electric power  of  15,000  h.p.,  drawn  from  the  Pescara 
river,  and  it  is  estimated  that  in  time  it  will  have  a. 
daily  output  of  over  13,000  lb.  of  the  new  product, 
which  it-  inventors  have  called  calcium  cyanamide. 
Of  course,  the  process  is  based  upon  the  property  of 
calcium  carbide  to  fix  nitrogen  at  nigh  temperatures. 
For  reasons  of  economy,  and  owing  to  the  immense 
power  at  the  disposal  of  the  plant  at  Piano  d'Orte, 
the  calcium  carbide  i-  here  produced  on  the  -pot  by 
mean-  of  a  complete  equipment  of  electric  furnace-. 
The  carbide  i-  then  ground  to  a  very  line  powder  by 
special  machinery,  and  is  placed  in  special  iron  retorts. 
It  is  then  heated  until  it  fuses  at  a  temperature  of 
from  800  to  1 ,000  C.  At  the  -ame  time,  very  power- 
ful pumps  blow  over  it  a  continuous  current  of 
nitrogen  that  has  been  separated  from  liquified  air 
by  tin-  fractional  distillation  mentioned  above.  After 
a  couple  of  hours  the  carbide  i-  transformed  into 
calcium  cyanamide  ready  for  use.  Calcium  cyana- 
mide as  obtained  from  the  retort  has  the  appearance 
of  a  very  dark  mas-,  composed  of  extremely  line 
crystals  and  of  free  carbon.  Furthermore,  it  always 
contains  a  -mall  quantity  of  calcium  carbide  t  hat  has 
not  become  transformed.  Therefore,  after  grinding 
the  product  very  finely,  it  is  necessary  to  expose  it 
for  some  day-  to  the  air.  in  order  that  the  small 
quantity  of  water  vapour  in  the  air  may  remove  the 
portion  of  calcium  carbide  still  remaining." — Page's 
Weekly,  Oct.  5,  1907,  p.  832.     (A.  H.) 

Electro  Metallurgy  i.v  1906.— The  application 

of  the  electric  furnace  to  steel  refining  is  a  new 
development  which  may  lead  to  very  important 
changes  in  the  iron  and  steel  industries,  for  in  con- 
junction with  gas  engines  and  dynamos  il  may  serve 
as  a  mean-  of  utilising  the  enormous  power  now  lost 
in  the  waste  gases  from  blasl  furnaces. 
Aluminium  can  now  he  autogenously  welded,  and 

sheets,   rod-,    tubes    of    any    thickness,   Can    he    welded 

without  any  difficulty,  whilst  the  points  are  said 
to  be  as  strong  as  the  other  parts  of  the  metal;  thi- 
method  of  welding  will  probably  lead  up  to  increased 
consumption  of  the  metal  in  many  industries  and  to 
its  use  for  larger  article-  and  vessels  than  have  yel 
been  manufactured  from  it . 

Electrolytic  met  hod-  have  been  applied  with  great 

success  on   both   sides  of  the  Atlantic  in  the  refining 

of  gold  and  silver  bullion,  the  Moebius  process  being 

used  for  silver  and  the  Wbhlevill  process  for  gold.    In 

See  also  t  hi-  Journal,  vol.  v.,  p.  2i7,  where  cyanoyenani- 

should  read  cyano-guanidiiie. 
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the  Moebin  dilute  solution  of  silver  nil  rate 

*  -  •  •  1 1 1 .- 1  i  1 1  i  1 1  ■_:  free  nitric  acid  i-  employed  us  electrolyte 
while  in  ihr  NVohlevill  process  a  solution  of  •_: < >  1  <  1 
rhlnri.li'  i-  utilised.  In  Vmerica,  1 1 n ■  Philadelphia 
and    Denver   mints  are   equipped    with   electrolytic 

parting   apparatus,    and    a'    similar    installati it 

electrolytic  baths  is  now  being  erected  al  theGoverh- 

ini'iii   mint,  San   Francisco.      In   Euro] lectrolytic 

reiining  i-  carried  on  at  Frankfurt,  by  the  Deutsche 
Gold  ninl  Silli.r  Schcide-Anstalt,  and  by  the  Nord- 
deutsche  Rafrinerie,  at  Hamburg,  details  of  the 
Wohlevill  gold  reiining  process  having  been  worked 
din  at  the  latter  relinery.  A  recent  improvemenl  of 
the  Moebius  process  is  the  use  of  gelatine,  which 
gives  a  smooth  coherent  in  place  of  a  rough  crystal- 
line deposit  at  the  cathode. 

Although  calcium  carbide  is  being  employed  chiefly 
for  generating  acetylene  for  illuminating  purposes, 
ii-  application  for  production  of  calcium  cyanamide 
i-  likely  to  lead  in  developments  of  some  importance. 
The  use  of  acetylene  gas  in  the  oxy-acetylene  blow- 
pipe, for  the  autogenous  welding  of  metals  i-  another 
application  of  considerable  industrial  importance, 
since  temperatures  can  he  obtained  with  this 
apparatus,  which  approach  those  of  the  electric  are, 
and  the  size  and  shape  of  the  flame  are  more  suited 
tnr  welding  purposes.  Calcium  in  the  metallic  state 
is  one  nt  the  latest  electro-metallurgical  products, 
tin1  metal  being  produced  by  electrolysis  of  fused 
calcium  chloride  ami  fluoride  with  «,  rising  cathode, 
which  just  touches  the  surface  of  the  fused  electro- 
lyte. This  method  is  adopted  ti>  prevent  the  resolu- 
tion in  the  molten  electrolyte  of  the  calcium  deposited 
at  the  cathode.  The  temperat  are  of  t he  hath  is  kepi 
ut  670  ('..and  the  process  winks  mosl  satis- 
factorily with  fresh  and  neutral  calcium  chloride. 
The  metal  i-  obtained  in  the  form  of  an  irregular 
rod,  made  up  of  a  series  of  buttons,  fused  together. 
The  metal  is  dark  grey  in  colour,  of  specific  gravity 
I "51.  Calcium  i-  now  being  manufactured  upon  a 
commercial  scale  by  the  Electrochemische  Werke  of 
Bitterfeld,  in  Germany. 

Carborundum  is  the  trace  name  given  to  a  carbide 
of  silicon,  first  made  by  E.  <;.  Acheson,  at  Niagara 
Falls,  by  heating  cuke,  -and  and  sawdust  to  a  tem- 
perature of  between  2,000  and 3,000°  C.  in  an  electric 
furnace  of  tic  resistance  type.  The  product  has  the 
formula  SiC  and  the  manufacture  has  grown  into 
one  of  considerable  importance  on  account  of  the 
excellent  abrasive  properties  of  the  carbide. 

Another  artificial   substitute  for  emery    has   also 
appeared,  in   the  form  of  an  electric  furnace  product 
called  ••  aluiiilum."  obtained  by  heating  bauxil 
high  temperature. 

Tucker  and  Lampen  have  recently  carried  out 
some  laboratory  experiments  with  carborundum,  and 
have  found  that  the  temperature  originally  given  by 
Acheson  fur  its  formation  and  dissociation  are  too 
high.  According  to  Acheson,  these  temperatures 
were  over  2,500  C,  while  Tucker  and  Lampen  give 
1,600   to  1,900   C.  and  2,200'  C,  respectively. 

The  electrolytic  copper  refining  industry  i-  the 
oldest  of  the  electro-metallurgical  industies,  having 
started  by  James  Elkington  in  South  Wale-  in 
The  process  and  methods  used  by  Elkington 
in  this  small  relinery  were  similar  in  all  respects  to 
those  in  use  at  the  present  day,  copper  sulphate  being 
employed  as  the  electrolyte  with  raw  copper  anodes 
and  thin  sheet-  of  pure  cupper  a-  cathodes.  The 
only  change  has  heen  in  the  magnitude  of  the 
operations. 

The  chief  progress  of  recent  years  in  this  industry 
has  heen  in  the  substitution  of   machine   for  hand 


labour,  the  casting  of  tin- raw  coppei  anodes  and  the 
charging  ami  discharging  of  the  vat*  hj  mechanical 
methods,  now  being  carried  out  in  all  the  large  and 
up-to-date  refineries.  The  chief  improvemenl  on 
t  he  chemical  side  of  the  process  has  been  the  addition 
of  a  -mall  amount  of  hydrochloric  to  the  electrolyte 
in  the  vat-.  This,  according  to  Caslon,  prevents  the 
ii  silver  which  otherwise  occurs,  tin-  insoluble 
silver  chloride  being  precipitated  with  tie-  slin 

Diamantine.  This  i-  a  trade  name  given  to  a  new 
product  obtained  by  heating  alumina  with  -mall 
quantities  of  silica  to  a  high  temperature  in  the 
electric  furnace.  When  finely  powdered  and  mixed 
with  clay  and  water,  the  new  material  is  said  to  form 
a  useful  wash  for  tin-  inside  lining  and  walls  of 
furnace-  exposed  to  high  temperature.  Tin-  new 
product  i-  being  manufactured  upon  a  commi 
scale  by  the  Diamantine  Werke,  at  Rheinfelden, 
<  Germany. 

The  production  of  a  haul  variety  of  artificial 
graphite  ha-  been  carried  on  since  1892  by  Acheson, 
at  Niagara  Falls.  The  method  of  manufacture  i-  to 
form  first  a  carbide  in  the  electric  furnace,  and  then 
to  decompose  it  by  increasing  the  heat  up  to  a  point 
at  which  it  dissociates  and  the  second  element  i- 
volatilised.  Under  these  conditions  the  carbon 
remains  in  the  furnace  in  the  form  of  graphite. 
Acheson,  in  hi-  earlier  wink,  used  cuke  mixed  with 
silica  or  sand,  hut  he  ha-  since  found  that  it  is  simply 
try  to  -tart  with  ordinary  anthracite  coal,  the 
in  i  purities  of  thi-  suffice  to  provide  the  second  element 
of  the  carbide,  and  when  raised  to  a  definite  tempera- 
ture, these  element-  volatilise  and  have  the  carbon 
iphite.  The  manufacture  has  heen  a  very 
successful  one.  the  -i  eater  portion  of  the  nut  put  being 
used  fur  electro-chemical  and  electro-metallurgical 
work,  the  Acheson  artificial  graphite  having 
found  specially  suited  for  electrodes.  During  1906 
Acheson  discovered  a  process  by  which  tin-  soft 
variety  of  graphite  can  lie  produced  in  the  electric 
furnace,  and  it  is  expected  that  thi-  new  artificial 
graphite  will  hecome  a  keen  competitor  of  the  natural 
variety,  especially  a-  it  shows  mure  uniformity  of 
composition.-  The  Engineering  Magazim  .  <  let..  1907, 
pp.  Hi.l- H i'.t.     i  A.  1..  E.) 


MINING. 
Temperature  in  Deep  Colliery  Working.— 

"  Two  main,  and  perhaps  more  immediate,  difficulties 
appealed  to  affect  this  question  of  the  development  of 
deeper  mines  in  the  district  -one  the  questii 
temperature  and  the  other  the  commercial  one.  i  in 
the  former  question,  much  very  valuable  evidence, 
-nue  uf  which  was  gathered  in  their  own  district, 
wa-  given  before  the  Royal  Commission  oi 
Supplies  of  1902,  and  it  was  then  stated  that  coal 
was  being  mined  at  a  Lancashire  colliery  at  a  depth 
of  3,483  ft.  from  the  surface  with  the  temperature  of 
the  air  between  92  and  93  1'..  no  great  inconvenience 
felt  by  the  men  employed.  Assuming,  a-  had 
heen  variously  stated,  that  98  wa-  nut  an  impossible 
temperature  for  effective  labour,  it  wa-  possible  that 
such  a  temperature  would  he  reached  in  the  de 
meiit  of  deeper  mines  in  North  Staffordshire.  No 
practical  suggestions  had  ever  been  made  for  the 
reduction  of  the  underground  temperature  other  than 
by  ventilation,  and  the  question  of  how  far  ventila- 
tion could  reduce  the  temperature  became  uf  serious 
importance  in  the  deeper  mines.  Mr.  Gerrard  com- 
municated in  L904  to  the  same  Commission  a  very 
interesting  account  of  an  experinientin  miningatgreat 
depths  which  had  heen  carried  out  at  the  Produite 
Colliery,  Mons,  Belgium,  where  he  bad  observed  men 
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working  in  a  temperature  gradually  rising  in  the 
workings  to  103  I",  in  a  dry.  brisk  ventilation  in  a 
seam  about  3  ft.  thick,  thedepth  of  the  shaft  being 
:;.77"  ft.  The  miners  » 1  i« I  not  suffer  distress,  nor  was 
there  very  marked  perspiration.  The  rock  tempera- 
ture was  113  ,  and  it  was  thought  the  ventilation  had 
reduced  the  temperature  approximately  •_'"  .  Such 
an  experiment,  however,  harrtly  reproduced  the  con- 
ditions of  working  which  would  obtain  in  a  deep  mine 
with  it-  necessarily  large  output.  In  his  own 
experience  of  working  in  the  North  Staffordshire 
district  at  a  depth  of  2,958  ft.  probably  the  deepest 
workings  in  the  district,  the  temperature  of  the  seam 
at  a  distance  of  .S.:^H»  ft.  from  the  shaft  was  '.it  , 
whilst  the  temperature  of  the  air  in  the  heading  was 
M  j  .  with  about  3,000  ft.  of  air  passing.  Thisshowed 
a  reduction  of  temperature  of  12|  .  But  in  a  long- 
wall  face,  upon  which  82  men  were  employed  in  the 
same  seam  at  a  depth  of  2,490  ft.,  the  temperature  of 
the  coal  was  85  .  while  the  temperature  of  the  air 
-  82  ,  at  a  point  where  14,000  cub.  ft.  of  air  were 
passing,  showing  a  reduction  of  only  3  .  It  was,  be 
thought,  probable  that  the  reduction  of  temperature 
which  might  be  obtained  by  ventilation  would  in 
workings  be  greatly  influenced  by  thequantity 
of  mineral  exposed  in  fresh  face-  each  day.  The 
deeper  pits  must  inevitably  have  large  output-,  and 
it  was  difficult  to  think  that  the  reduction  of  tem- 
perature of  20  .  noted  in  the  Produits  case,  could  be 
general  or  be  obtained  in  actual  work  in  this  country. 
One  conclusion,  however,  might  be  drawn  from  this, 
that  as  working-  became  deeper  it  would  be  necessary 
to  have  -mailer  ventilating  districts  than  had  been 
the  case  in  extensive  English  collieries,  -<>  as  to 
reduce  the  amount  of  freshly-exposed  face  swept  by 
each  current.  Deeper  mines  would  also  undoubtedly 
involve  very  rigid  attention  to  the  question  of  leakage 
of  the  ventilation,  and  would  probably  ultimately 
sitate  that  this  point  should  be  under  the  special 
care  of  a  properly  qualified  official,  to  whose  require- 
ments many  other  considerations  would  have  to  be 
subordinate.  The  instance  to  which  he  had  referred, 
of  a  temperature  of  94  of  the  strata  at  2,958ft.,  gave 
a  rise  of  temperature  of  1  for  each  66  ft.  in  depth, 
assuming  a  con-taut  temperature  of  50  F.  at  a  depth 
of  50ft.  A— uming  that  areduction  in  temperature  of 
10°  by  means  of  ventilation  could  lie  obtained,  then 
the  temperature  of  *.ls  would  not  have  been  reached 
in  the  atmosphere  of  the  working  places  until  a  depth 
78  ft.  was  reached.  In  the  case  of  the  Produits 
Colliery,  however,  it  wa-  found  that  witli  a  brisk  dry 
ventilation  men  were  at  work  in  a  temperature  of 
103  .  and  they  might  therefore  conclude  that,  -o  far 
a-  the  present  developments  of  their  local  coalfield 
showed,  there  would  be  no  overwhelming  difficulty 
with  regard  to  the-  rise  in  temperature  in  working  the 
mine-  to  a  depth  of  1,000  ft.,  with  theii  present 
mean-  of  ventilation  efficiently  carried  out."  6.  P. 
Hyslop. — Colliery  Guardian,  Oct.  Is.  1907,  p.  71"). 
(A.  R.) 


Rate  of  Temperature  Increase  with  Depth. 
-  -With  regard  to  the  main  subject  of  increased  tem- 
perature, the  formerly  accepted  increase  of  I  !•'.  for 
each  60  ft.  of  depth  is  found  not  to  be  reliable.  With 
regard  to  the  deep  thick  coalseam  (Warwickshire), 
we  have  some  very  can-fully  taken  data  by  Dr.  J.  S. 
Haldane  and  Mr.  F.  ('..  Meachem,  The  subject  ;-  so 
fully  considered  and  the  conclusions  so  clear  that  it 
is  not  necessary  to  say  more  than  that  the  heat  of  the 
rocks  will  probably  not  exceed  1'  F.  for  every  120  ft. 
in  depth  or  half  the  old  estimate.  —  A  T.F.X  an  DKf^Mt  TH. 
—Colliery  Guardian,  Oct.  .18,  1907,  p.  716.     (A.  R.) 


Si  [entific  Instruments  in  Mining.  "The  wet 
and  dry  bulb  thermometers,  used  for  measuring  the 
amount  of  moisture  in  the  air,  are  capable  of  giving 
very  useful  information  at  the  present  time  when  so 
much  is  heard  of  coaldust  in  deep  and  dry  mine-,  and 
the  methods  of  dealing  with  it.  We  want  definite 
knowledge  and  comparisons  of  work  and  health  in 
dry  and  humid  mine-  of  the  same  temperatures. 
Advocates  of  thorough  watering  to  prevent  dust  are 
to  be  found  as  well  as  opponents,  and  legislation  is 
to  be  expected  on  this  matter.  This  legislation 
should  be  guided  by  the  widest  experience.  On  this 
subjecl  some  of  our  -hallow  mines  might  give  hints, 
for  1  could  point  to  more  than  one  case  in  which  the 
road-  for  some  distance  from  the  shaft  have  been 
bricked  solely  to  prevent  the  decay  and  fall  of  the 
roof  and  sides  under  the  influence  of  alternate  wetting 
and  drying  due  to  the  cold  walls  of  the  mine  condens- 
ing moisture  from  the  air  on  hot  humid  summer  days. 
Some  data  bearing  on  this  question  will  be  found 
in  the  following  table-  : 

Weight  in  Percentage  increase 

Ti.mtiorat.iiri»  grams  of  iii  the  volume  of  dry 

lempeiature.  i  Cub.  ft.  of  air  when  saturated 

I-'.  water  vapour.  with  moisture. 

.Si  i  1-97  0-56 

4(  t  286  0-83 

50  410  1-21 

tin  5-77  T76 

7n  snl  2-50 

80  1098  3-52 

<in  14-85  4  93 

inn  19-84  (is:: 

Quantity  of   water   contained  in   an   air-current   of 
200,000  cub.    ft.   per  minute,    saturated   with   water 


vapour  at 


—Prof.  G. 
1,  1907,  p. 


K 
DM 

70 
80 

(in 
Kin 

11.  Thompson. 
823.     (A.  ll.i 


Lb. 

1(14  per  minute. 

228 

314 

*24 

567  ,, 

—Colliery  Guardian,  Nov. 


Wind  Power.  -  "  Although  for  any  purpose 
requiring  a  more  or  less  continuous  supply  of  power, 
the  wind  i-  a  wholly  unsuitable  source  of  energy, 
there  are,  nevertheless,  many  cases  in  which  it  can  be 
utilised  with' advantage.  Even  if  it  has  to  be  supple- 
mented by  a  stand-by  such  as  an  oil  engine,  and 
worked  in  conjunction  with  a  storage  battery  (which 
i-  generally  an  indispensable  adjunct),  wind-power 
may  prove  a  source  of  economy.  A  few  results 
derived  from  a  set  ies  of  experiments  which  have  been 
cairied  on  for  some  years  by  the  Danish  Government 
may.  therefore,  be  of  interest. 

'lie-  velocities  of  the  wind  which  are  practically 
utilisable  lie  between  10  and  50  ft.  per  second,  and 
the  motor  must  be  so  constructed  as  to  adapt  itself 
automatically  to  all  conditions,  including  storms.  It 
has  been  found  that  a  motor  with  only  four  wings  i- 
the  best,  and  that  if  the  surface  of  i  he  win--  in  square 
feet  is  S,  the  velocity  of  the  wind  V  in  feet  per 
second,  ami  the  output  in  horse-power  is  W,  then 
W  s\ \.  :  156,000.  Thus  f  jr  a  surface  100  sq.  ft., 
with  velocities  of  10,  20,  30,  and  4n  ft.,  per  second, 
the  jiower  available  is  022,  1*8,  0  ami  14  h.p.  At 
th'-  experimental  station  of  Askow,  with  a  petrol- 
i]  as  stand-by  and  a  storage  battery,  an  installa- 
tion of  450  incandescent  lamp-  has  been  successfully 
run  for  two  year-,  at  a  fair  profit  even  after  allowing 
for  interest  and  sinking  fund  charges  on  a  25-year 
basis/' — Mining  Srip.nrc.—<'""r"li>ni  Mining  Journal 
(Toronto),  Oct.  10,  1907,  p.  330.     (J.  Y.) 
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MISCELL  VNEOl  - 

'I'm  <  >i:h.i\ 5  Gold  in  the  R  \m>  i:  vnki  r. 

■  I.  The  theory  as  to  the  origin  of  the  bankel  in 
best  agreenienl  with  the  facts  appears  to  be  thai 
which  regards  the  bankel  as  ;i  marine  placer  in  which 
gold  jiikI  black  sand  (magnetite  with  some 
titaniferons  iron)  were  laid  down  in  a  series  of  shore 
deposits.  The  gold  was  in  minute  particles,  and  it 
was  concentrated  bj  the  wash  to  and  fro  of  the  tide, 
sweeping  a%aj  the  light  -and  and  silt,  while  the 
gold  collected  in  the  sheltered  places  between  the 
larger  pebbles.  The  black  -and  deposited  with 
ha-  been  converted  into  pyrites,  and  at  the  same  time 
thr  -old  wa-  dissolved  and  re  deposited  in  situ. 

II.  'I  In'  distribution  of  tin'  gold  agrees  with  that 
of  placet'  deposits  in  the  following  respects  : 

Hie  gold,  as  in  a  placer,  i-  contained  in  the 
Cemenl  and  not   in  tin'  pebbles, 

(6)  The  gold  ha-  a  widespread  horizontal,  and 
narrow  vertical  range. 

(c)  The  gold  i-  spread  through  layer-  which  are 
conformable  to  the  sediment-,  and  is  nol  deposited  in 
verticals  or  fault  planes  across  the  bedding  of  the 
Kicks,  except  in  the  case  of  a  tew  unimportant 
secondary  quartz  veins. 

The  gold  is  distributed  in  patches  and  nut  in 
shoots. 

(<  |  The  gold  tends  to  occur  on  the  foot  wall  side  of 
the  conglomerate  bed-,  or  to  rest  on  layers  of  quartz- 
ites  which  acted  as  false  bottoms  in  the  reef  series. 
Owing  to  the  redistribution  of  the  -old  during  its 
solution  this  rule  is  not  as  general  as  in  the  ease  of  a 
recent  placer;  hut  it  appears  to  he  the  general 
experience  through  the  Rand. 

The  rich  patches  occur  at  varying  horizons 
dependent  upon  the  frequent  local  variations  in  the 
currents  that  necessarily  occur  during  the  deposition 
of  a  series  of  deposits  upon  a  shore. 

I II. ---The  objections  to  the  infiltration  theory 
include  : — 

(a)  The  absence  of  ore  shoots. 

(In  The  non-existence  of  the  '  verticals '  up  which 
the  gold  may  have  been  introduced. 

rhe  limitation  of  the  gold  to  special  seams  0f 
conglomerate,  ami  its  absence  from  he's  ,,f  sand  ami 
bastard  reef,  which  lie  immediately  below  rich 
banket,  and  must  have  been  equally  open  to  perco- 
lating solut  ions. 

[V.— The  essential  difference  in  the  distribution  of 
the  gold  between  the  placer  and  infiltration  theories 
is  that,  according  to  the  former,  the  gold  should 
originally  have  been  deposited  at  the  same  time  as 
the  deposition  of  the  conglomerates  :  whereas. 
according  to  the  infiltration  theory,  the  gold  should 
have  heen  introduced  after  the  formation  of  the 
whole  sedimentary  series.  That  the  gold  was 
contemporary  with  the  conglomerates  Lsshown  by  : 

"i  Thebedsof  ore  being  always  parallel  to  the 
bedding  planes  of  the  rocks. 

{!>)  The  absence  of  the  -verticals*  of  South  Dakota 
and  the  copper  slate-  of  Thuringia. 

(«■)  The  presence  of  gold  in  the  conglomerates 
before  they  were  cut  through  by  the  contemporary 
erosion,  which  led  to  the  formation  of  the '  wash  out ' 
channel  in  the  May  Consolidated  mine. 

\.     The  microscopic  evidence  shows: — 

(a)  There  is  no  evidence  of  infiltration,  or  the 
presence  of  the  secondary  minerals  typical  of  infil- 
tration proi 

There  has  l>een  no  conversion  of  the  banket 
into  a  continuous  sheet  of  vein  quart/. 

(c)  The  secondary  minerals  produced,  such  as  the 
chloritoid,  are  typical  of  pressure-nietamorphism,  and 


have  1 u  developed  alike  in  rich  and   barren  rocks. 

llich  and  poor  banket,  bastard  reef  and  quartzi 
shown  h\  the  microscopic  evidence  to  have  all  under- 
gone   the   same  changes,  and   the   richest    material 
sometimes  shows  less  change  than  barren   material. 

\  !.  The  banket  differs  from  tie-  gold  ore,  due  to 
riion  in  other  fields  for  example,  tbi 
South  Dakota  ;  and  the  besl  general  agreement  i- 
with  that  hand  of  modem  beach  placet's  which 
extends  for  50  miles  along  the  western  coasl  ot  the 
South  Island  of  New  Zealand.  The  Kanowna 
is  quoted  as  a  case  of  the  solution  and  re-disposit  ion 
in  a  modern  plat  er. 

\  II.  The  absence  of  conclusive  evidence  of  any 
considerable  impoverishment  in  depth  i-  an 
menl  in  favour  of  the  alluvial  origin  of  the  gold,  and 
is  favourable  to  the  further  extension  of  the  banket 
in  depth."— Prof.  .1.  W.  GREGORY,  Institute  of 
Mining  and  Metallurgy.  London  Mining  Journal, 
Oct.  26,  1907,  p.  523.       \.  I; 


Cubic  < '  \i\\u i  v  oi  <  Ioal.  ••  Nm  coal  passing 
through  a  lj  in.  screen  and  over  a  ,  in.  Bcreen,  and 
ha\  ing  a  specific  ura\  ity  of  I  •'!  will  weigh  about  52  lb. 
pei  culi.  ft.,  or  38£  cub.  ft.  per  ion  of  2,000  lb  when 
loose.  If  well  shaken  down,  the  Rame  coal  will 
weigh  aboul  561b.  per  cub.  ft.,  or  about  35$  cub.  ft. 

per  ion  of  2, 11.."     Mines  and  Minerals,  Oct.,  1907, 

p.  117.     (A.  McA.  .I.i 


Reviews  and  New  Books. 


(  ?i  V  shall  be  pleased  I"  r*  vit  w  any  Sri,  ntific  «/■  '/'■  cli- 
nical Work  sent  to  us  for  that  purp 


A    Manual    of    Fire    Assaying.     By    Charles 
Herman   Fulton,    President    and    Professor  of 
Metallurgy    in    the    South     Dakota    School    of 
Mine-.     Published   by  the  Hill    Publishii 
505,  Pearl  Street.  New  York;  <i.  Bouverie  St 
London,  II. ( '.      Price,  $2. 
Amongst  the  numerous  treatises  on  assaying  this 
work  stands  out  a-  a   ipiite  refreshing  treatment   of 
an  old  subject.     There  is  nothing,  of  course,  parti- 
cularly novel  in  the  chapters  on  furnaces,  reagents, 
ing,  etc..   but  the  author  puts  in  valuable  work 
in  those  dealing  with   the  reactions  taking  place  in 
thecrncible.    Mr.  Fulton  also  treats  the  assay  of  com- 
plex ore-  in  a  sympathetic  manner,  ami  the  chapter 
dealing  with  the  platinum  ores  is  in  itself  worth  the 
price  of  the  book.      We  are  surprised  to  find  that  the 
author  quite  ignores  the  various  types  of  magnesia 
cupels  which  are  so  universal  on  the  Kami.     Is  is 
somewhat    incredible    that     the    satisfaction     they 
here  and  in  Australia   has  not  caused  writer-  on 
assaying   seriously   to  consider  their    qualities,    in 
many   way-  so  superior  to  boneash.     N\  e  also  find 
the  old   heresy  of  bicarbonate  of  soda  dying  hard, 
and    perpetuated    once    more    in    this   manual.      The 
well-known  fact  that  the  extra   molecule  of  carbonic 
acid  is  sometimes  the  occasion  of  h>>s  to  the  charge 
by  reason  of  its  rapid  evolution  before  sintering  has 
taken  place,  should  he  enough  to  condemn  it.  and  in 
view   of  the    many   excellent    brands   of   desiccated 
normal   carbonate  on  the  maiket   its  continued  use 
seems    anomalous.      The    work    contains    valuable 
chapter- on  errors  in  gold  and  silver  assaying  and  the 
a— ay  of  bullion,  whilst  the  dry  assay  01  some  of  the 
base  metal-  i-  also  briefly  described.     The  book  is 
printed  in  lare;e,  clear  type,  with  copious  refer* 
and   is    singularly   free  'from    typographical   errors. 
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The  Electric  Furnace  in  Iron   vnd  Steei    Pro- 
dd(  i!'  \.     By  John  B.  t '.  Kershaw.     With  2-1 
Illustrations  and   a    List    of    Patents.     68    pp. 
[The  Electrician  Printing  and  Publish- 
ing Co.,  I 

■  Mr.  Kershaw  is  sufficiently  imaginative  to  picture 
the  coalfields  of  Europe  and  America  exhausted,  so 
that  supplies  of  iron  and  steel  will  depend  upon  the 
electric  furnace,  fed  with  energy  from  water  resources. 

Tin-,  however,  does  not  hinder  him  from  presenting 
an  alto-ether  practical  account  of  what  has  been 
achieved  already  by  such  workers  as  Moissan, 
Heroult,  Keller.  Kjellin,  Stassano,  and  others.  As 
this  contribution  to  the  subject  ha-  already  appeared 
twice  in  the  form  of  article-  iti  technical  journals,  it 
is  unnecessary  here  to  do  more  than  call  attention  to 
the  permanent  form  in  which  it  can  now  be  procured, 
and  to  recommend  it  as  a  well-written  and  well- 
illustrated  account  of  one  of  the  most  valuable 
processes  developed  in  our  time.  The  first  patent  is 
t'aat  of  Sir  William  Siemens,  dated  1879. " — Times 
eering  Supplement,  Oct.,  1907.     (J.  A.  W.) 


Selected  Transvaal  Patent  Applications. 


Relating  to  Chemistry,  Metallurgy  and 
Mining. 


Compiled  by  C.  H.  M.  Kisch,  F.M. Chart. Inst. P. A. 

(London),  Johannesburg  (Member). 


(N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, anil  iC)  complete  specification.  The  number 
>-ji<--n  Is  that  of  the  specification,  the  name  that  of  the 
applicant,  and  the  date  that  of  filing. ) 


."..'is  os.  VY.  S.  Simpson.  Improvements  in 
connection  with  the  uniting  or  welding  metals. 
31.13.07. 

P.  1  08.  E.  M.  Weston.  Improvements  in 
water  supplying  attachments  for  rock  drilling 
machines.     6.1.08. 

(P.)  -Jos.  II.  Bowman.  An  improved  process 
for  the-  reduction  of  metal-  from  their  ores.     6.1.08. 

C.  3/1  8.  H.  Prinder  (1),  F.  Engeler  (2).  Im- 
provements in  ore  concentrating  tables.     8.1.08. 

C.)  5/08.  •'.  Mazlin.  Improvements  relating  to 
pick  head-  usable  with  removable  points,  and  the 
like.     8.1.08. 

1'.       6/08.     H.    Glumann.     Tradable   point    lock. 

s.l. Us. 

(P.i  sns.  I-.  H.  Partridge.  Pro. for  season- 
ing lumber  grown  in  Soul  h  Africa  to  prevent  it  crack- 
in-  and  twisting.     9.1.08. 

(P.j  9/08.  J.  M.  Hall  (1),  T.  Kerr  (2).  A  mecha- 
nical contrivance  for  the  better  extraction  of  gold  or 
its  alloys  and  black  -and-,  silver  and  its  alloy-,  and 
other  metals  and  their  alloys,     it.  1.08. 

(C.)  10  us.  W.  W.  Seay.  A  process  of  and 
apparatus  for  the  production  of  ice  and  cold.    in.  1.08. 

1  11/08.      G.    M.    Capell.      Improvements   in 

centrifugal  fans  and  pumps.     10.1.08. 

« '.  12/08.  A.  F.  von  Schmidt.  Improvements 
in  and  relating  to  the  valve  gear  of  rock  drills  and 
other  tools  worked  by  compressed  air.     13.1.08. 


(('.)  13  08.  P.  de  Wilde.  A  process  for  the 
extraction  of  gold  from  the  auro-cvanic  -dint  ions. 
14.1  us 

(P.)  11  us.  VV.  J.  Gold.  Improvements  in  the 
charging  of  holes  with  explosives  and  mean-  therefor. 

1  1.1.08. 

P.)  15/08.  E.  Henry.  Improvements  in  the 
treatment  of  the  surfaces  of  road-  and  the  like  for 
laying  dust  and  for  other  purposes.     15.1.08. 

il'.i  inns.  H.  Schwarz.  Improvements  in  and 
relating  to  percussive  rock  drill-.     1.1.1.08. 

(P.)  is  us.  Wilhelm  Man--.  Improvements  in 
percussion  machines.     17.1.08. 

(P.)  Hi  os.  James  Taylor  Carrick.  Improvements' 
in  treating  pyritic  copper  and  nickel  ores.     17.  bus. 

(P.)  22/08.  Donald  Mackenzie  (1),  Richard 
Nicholson  (2),  Robert  .lames  Nicholson,  trading  as 
John  Nicholson  &  Sons.  Improvements  in  hand  rock 
diills  and  machine  rock  drill  bit-.      -JO.  I. OS. 

it',  i  23/08.  .lame-  Norman  Caught.  Improve- 
ments in  that  type  of  marine  and  other  steam  engine 
in  which  a  reciprocatory  motion  is  converted  into  a 
rotary  motion.     '21. 1. us. 

(C.)  24  OS.  Jonas  I  Vinson.  Improvements  in 
hose  and  pipe  couplings.     21. 1.08. 

(P.)  25/U8.  Edward  Harrison.  Improvements  in 
means  for  building  dumps.     23.1.08. 

(P.)  26  08.  Frank  Masters  Castleman.  Driving 
gear  for  forcing  urease  into  bearings  or  the  like. 
24  l.i is. 

(C.)  27/08.  Leon  Gerard.  Improvements  in  or 
relating  to  apparatus  for  producing  and  utilising 
electrical  effluvia.     24.  bus. 

(P.)  28/08.  Alec.  Hewitt.  Improvements  in  per- 
cussive drills  or  bits  for  boring  in  rock  or  the  like. 
25.1.08. 

(C.)  29/08.  Babcox  &  Wilcox,  Ltd.  (1),  Theodore 
Reunert   (2),    Otto   Lenz   (3),    Harry   Reynolds    (4), 

2  and  3  trading  as  Reunert  ix;  Lenz.     Improvements 
in  the  furnaces  of  water-tube  or  like  boilers.   27.1.08. 


Changes  of  Addresses. 


Members  <nul  Associates  are  requested  to  notify  the 
Secretary  immediately  of  ami  change  in  address, 
otherwise  It  is  impossible  to  guarantee  the  delivery  of 

Journals  or  Notices.     The  Secretary  should  he  at  once 
notified  of  non-receipt  of  Journals  and  Notices. 

COE,  W.  C,  l/o  Rhodesia  ;  The  Bungalow,  Hengoed, 

Cardiff,  Wales. 
Dykes,  J.  J.,  Jun.,  to  11,  Royal   Exchange  Square, 

( Hasgow. 
Galbreath,  N.  -M.,  l/o  Roodepoort  ;  0,  Kelly  Street, 

Greenock,  Scotland. 
Hamilton,  E.  M.,l/o  Mexico:  Ellesmere,  Osterley 

Park  Road,  Southhall,  Middlesex,  England. 
Joey,  ■).  V..  i<>  V.  0.  Box  109,  East  Rand. 
Lacey,  F.  I),  in.,  to  P.  O.  Box  206,  Roodepoort. 
Marquard,  d.  I).,  to  I'.  0.  Rox  ls-t.  Germiston. 
MlLLER,    J.,    /  o   S.    Australia;    Mount    Paris    Tin 

Mine-.  Ringarooma,  Tasmania. 
Mii.i.ioan,    .1.    T.,    l/o    Pretoria  ;    P.    O.    Rox    647, 

Johannesburg. 
Nicklin,  W\.  to  P.  0.  Rox  Kins,  Johannesburg. 
\im  ii,   II.  <;.,  /'/  Meyer  and  Charlton  G.  M.  Co., 

Ltd.,  I'.  0.  Rox  li27.  Johannesburg 
PEEBLES,  J.  lb,  to  P.  O.  Rox  32,  Cleveland. 

Wiley,   HL,  l/o  Germiston  ;    Crossmoliua,  County 
Mayo,  Ireland. 
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Proceeding's 

AT 

Ordinary   General  Meeting', 
February    15,    1908. 


The  Ordinary  General  Meeting  of  the  Society 

was  held  in  the  Chamber  of  Mines,  on  Saturday, 
February  15th,  Prof.  J.  Yates  (President),  in  the 

chair.     There  were  also  present  : — 

37  Members:  Messrs.  K.  (;.  Bevington,  W.  K. 
Dowling,  A.  Richardson,  <i.  O.  Smart,  A.  Whitby, 
11  A.  White,  Prof.  J.  A.  Wilkinson,  W.  A. 
Galdecott,  W.  Beaver,  A.  A.  Coaton,  E.  H. 
Croghan,  J.  S.  Curtis,  A.  D.  Gili  dwin, 

■T.  C.  Greer,  Jr.,  J.  A.  Jones,  .1.  Kennedy,  (i.  A. 
Lawson,  H.  Lea,  J.  Lea,  A.  Lichtenstein,  •'.  1'. 
McKeown,  ( I  Melvill,  J.  E.  Metcalf,  J.  T.  Milligan, 
S.  Newton,  T.  T.  Nichol,  F.  B.  I  »gle,  W.  II  Roe, 
C.  E.  Rusden,  H.  Scarf.  1!.  Stokes,  W.  H.  Stout, 
11.  Warren,  F.  W.  Watson,  John  Watson  and 
J.  Welch. 

11  Associates  :      Messrs.  J.  Chilton,  J.  Cronin, 
C.  L   Dewar.  A.  L.  Edwards,  J.  H.  Harris,  1!.  W. 
Leng,  C.  G.  J.  Moore,  A.  Thomas,  A.  M.  Th 
W.  E.  Thorpe  and  L.  J.  Wilmoth. 

6  Visitors  and  Fred.  Rowland,  Secretary. 

Tlie  minutes  of  the  previous  monthly  meeting. 
as  published  in  the  Jouimal,  -weir  confirmed. 

NEW    MEMBERS. 

Messrs.  Croghan  and  Coaton  were  elected 
scrutineers,  and  after  their  scrutiny  of  the  ballot 

papers,  the  President  announced  that  the  candi- 
dates for  membership  had  been  duly  elected,  as 
follows  : — 

Blaeser,    c.    A..    Consolidated    Langlaagte  Mines. 

Ltd.,   P.    O.    Box    1">,    Lang  Assistant 

Assayer. 
Caldek,  William   Lawrence,  Transvaal  Bischofl 

Mine,  Warmbaths.     General  Mam 
Filet.     Gkrrit,     Redjang     Leboi  g,     Benkoelen, 

Sumatra,  D.E.  Indies.     Amalgamator. 
Hayllak,  H.  F.,  Simmer  &  Jack  East,  Ltd.,  P.  O. 

Box  47,  Germiston.     Mine  Sampler. 


Johnson,   Herbert,   Simmei    .\    Jack    Proprietary 

Min.-.  ].i,l  ,  I'.  0.    Bo     L92,  Germiston.     Shift 
B — . 
Most  vi  ii  \l.     Beb  in.     Co  ••        I.  ■  „ 

Mines,  Ltd..  I'.  0.  Box  15,  Langlaagte.    Assayer. 
(Transfer  from  Associati  L'>>!l.j 

The   Secretary  announced    that   the  following 
gentlemen  had  been  admitted   as  Associates  by 
the  Council  since  the  last  genera]  meeting. 
Anderson,  William,  Treasurj  < ..  M..  Ltd.,  Cleve 

land.      Mini-  Sampler. 
Bowyeb,   .1  V.MES,    East    Rand    Proprietary    M 

Ltd  .  I'.  o.  Box  66,  Ka-t  Rand.     Mill  Foreman. 
Davidson,  John,  P.  0.  Box  m  u;.  .Ici1.11111t--i.111-. 
[)n«  ling,  Arthur  Edward,  Easl  Rand  Proprietary 

Mines,  Ltd..   I'.  < ».    Box  66,   Easl    band.     Mill- 
wright. 
Foote,  .ii  n  .  Arthur  B..  North  Star  Mine,  Grass 

Valley,  Cab,  U.S   v 
!l.\w\.  Joseph,  Treasury  G.  M.  Ltd.,  Cleveland. 

<  "\  anider. 
Hauton,   George,   Geldenhnis  Deep,  Ltd.,   ' 

land      Mill  Manager. 
Boli  \\n,    Gurth,   Simmer  and  .lack    Proprietary 

Mines,  P.  0.  I!<>\  L92,  Germiston.     Bookkeeper. 
S(  \i  iiliy.  Peter,  Roode] rt  Central  Deep,  Ltd., 

P.  0.  Box  114.  Roode] rt.      Cyanide   Man. 

Scott,  Andrew,  P.  <>.    Box  2361,  Johannesl 

Assayer. 
Stacev,  Douglas  William,  c/o  Dr.  Vigne,  P.O. 

Box  188,  Bnlawayo,  Rhodesia.     Amalgamator. 

As  a  Student : 
Mill-.    Thomas  Landall,    T/he  School  <-:'    M 
Redruth,  <  Cornwall. 

(  rENERAL    Bl   311  I  88. 

The  President  :    I  beg  to  m  rte  of 

thanks  to  Mr.    Henry   Hay  and   his  Btaff  at  the 
Witwatersrand    Deep,    for    their    courtesy    and 
hospitality  in    connection    with    our  n 
to  that  mine. 

The  motion  was  then  put  and  carried  unani- 
mously. 

There  is  a  very  sad  matter  which  I  would 
like  to  refer  to.  There  has  just  happened  in 
Natal  a  very  serious  mining  accident,  the  Glencoe 
disaster,  which  has  thrown  a  gloom  over  the 
whole  sub-continent,  having.  I  am  afraid,  resulted 
in  the  death  of  about  70  men,  many  of  them 
belonging. to  a  rescue  party.  I  move  that  a 
letter  be  sent  to  the  Chairman  of  the  Company 
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expressing  our  regret  at   the  calamity,   and    the 
sympathy  of  this  -         y  with  the  relatives  of  the 

victims. 

Mr.  A.  Richardson  :  I  beg  to  second  the 
motion.  South  Africa  ha-,  fortunately,  l>een  so 
from  colliery  disasters  that  one  like  this 
comes  to  us  with  the  greater  shock.  The  event 
is  rendered  particularly  sad  because  of  the  loss  "t 
one  of  the  rescue  parties,  the  members  of  which 
have  set  before  us  a  noble  example  of  unselfish 
devotion.  Our  deepest  sympathy  goes  out  to  the 
relatives  of  those  who  lost  their  lives. 

The  vote  was  carried  in  silence,  the  members 
standing. 

ASSAY  (»F   BATTERY  CHIPS  AND 
-    REENS. 


By  Leslie  J.  Wilmoth  (Associate). 


It  is  some  time  since  the  assay  of  bye-products 
has  been  discussed  before  this  Society,  and  the 
information  to  be  gathered  on  the  subject  is  very 
meagre  and  incomplete.  Having  some  little 
time  back  the  necessity  to  deal  with  the  selling 
samples  of  several  parcels  of  bye-products,  I  was 
at  i  loss  for  suitable  methuds  of  assay,  and  so 
found  it  necessary  to  do  a  little  experimental 
work  to  find  methods  which  would  yield 
accurate  results.  These  experiments,  I  must 
admit,  were  few,  but  the  time  at  my  disposal  was 
limited,  so  I  give  my  experiences  with  them 
rather  with  the  object  of  raising  a  discussion 
than  of  giving  anything  new.  We  have  lately 
had  some  very  interesting  papers  on  the  routine 
assaying,  but  the  unusual  assays  have  been  to  a 
very  great  extent  neglected  by  this  Society  for 
the' past  few  years,  and  thus  a  thorough  thrashing 
out  of  the  assay  of  these  products  will  not  be  out 
of  place. 

The  term  bye  product  has  a  very  wide  applica- 
tion   and,     of    course,    varies    according    to    the 
metallurgical  work  being  done   in   the   reduction 
works.    For  instance,  the  bye  products  of  a  Rand 
Reduction  Works  are  very  different  to  those  of  a 
copper    smelting   concern.       On    the    Rand,   the 
chief  bye-products  of  our  reduction  works  may  be 
summed    up    in    the    following — now    that    the 
Siemens-Halske     process    has    been    discarded — 
I  lattery  chips,  battery  screens,    black    sands,    pan 
furnace  slags,   plumbago  crucibles,   and   litharge 
dross  from  the   pan  furnace.       The  last  four  of 
these  have  been  discussed  to  a   slight   extent  in 
this  Society  some   few  years   ago,   and   although 
there  is  room  for  much   experimental  work  and 
investigation  in   the    methods    applied    to    their 
assay,  it  is  my   intention   this  evening   to  leave 
them  alone  and  to  deal  with  the  assay  of  the  first 
two  : — Battery  chips  and  screens. 


into     the    assay 

efficient     method 

It    usually   con- 


Battery  Chips. — The  usual   method  of  selling 
these  is  for  a  lump  sum   per   ton,    irrespective  of 
their  assay  value.      Considering  the  nature  of  the 
material  and  the   difficulty   of   obtaining  a  true 
sample,  this  seems  the  best.      At  the  same   time, 
in    spite    of    the    difficulty   of  obtaining  a   true 
sample,  an  assay  of  the  material  is  of  great  value 
in  determining  the  selling  price. 
Assuming   the   sample    sent 
office,     the     difficulty     of    an 
of    assaying  it    presents    itself. 
sists    of    lumps    of    metallic    iron    varying    from 
the    size    of    a    pin's    head    to   as  much    as  half 
an  inch    in    diameter.      The    fluxing    of  metallic 
iron  in  a  crucible  assay,   at  the  best   of   times, 
is   most  difficult,   and   can   only  be    done    when 
the    iron    is   extremely    finely    divided.      As    it 
is    impossible     to     powder    up    the    lumps,    the 
standard  methods  of   fluxing  are   useless.     The 
scorification  assay  is  out  of  the  question,   as  the 
smallnes-s  of  the  sample  operated  upon  renders  the 
results  useless.     Again,  the  removal  of  lumps  of 
iron  by    scorification    is    never    very    successful. 
The  combination  method  of  dissolving  the  iron  in 
acid  and  assaying  the  residue,    I   have  found  by 
experience  to  be  exceedingly  tiresome  and  slow, 
to  say  nothing  of  being  very  expensive. 

Some  little  time  back,  I  carried  out  a  series  of 
experiments  on  the  assay  of  copper  ores  for  their 
gold  contents,  and  these  investigations   gave   me 
the  idea  of  the  possibility  of  assaying  the  battery 
chips  in  l-0  A.T.  lots,  or  even  more,  by  passing  the 
iron  into  a  gold   free   matte,   and   collecting  the 
gold  in  the  usual  lead  button.     As  these  experi- 
ments with  the  copper  ore  seem  to  have  a  direct 
bearing  on  the  assay  of  the  battery  chips,  I  take 
the  liberty  of  giving   a   description    of  a  charge 
which  I  found  to   give   most   satisfactory   results 
with  an  8%  copper  ore.      Not  having  any  gold 
bearing  copper  ore  to   work   upon,    I   mixed   an 
almost    pure    carbonate    of    copper    ore    with    a 
moderately  rich  sample  of  banket,  so  as  to  give  a 
mixture  of  8%  metallic  copper,   and   35   dwt.   of 
gold  per  short  ton.      One  assay  ton  of  the  above 
mixture    contains    approximately    24    gm.    of 
metallic  copper,  so  I   added    1*2   gm.   of  sulphur 
with  the   charge,    with  the  object   of   passing  it 
into  a    matte  as   CuS.        The   following    is    the 
charge  I  used  for  fusion  : — ■ 

Or-  ...  ...  Id 

( Iran.  Soda  ...  2'0      ,, 

Fused  Borax  ...         2*0     ,, 

Litharge...  ...  I/O     „ 

Sulphur  ...  1*2  gm. 

Charcoal    .  ...  1*5     ,, 

And  a  G  in.  iron  nail. 
It  will  be  seen  that  litharge  is  added  only   in 
sufficient  quantities  to  give   the  desired   button. 
The  iron  nail  is  added  to  take  up   any   excess  of 
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sulphur  thai  ma)  have  I o  added   and   so   keep 

the  button  malle  ible.  <  >n  pouring  the  chai 
in  ttte  •■  ii  rying  all  the  copper  «  ill  be  found  on 
top  of  the  button.  The  advantage  of  the  above 
method  lies  in  the  fact  that,  contrarj  to  what 
might  I"'  expected,  the  matte  does  not  cany  any 
gold.  On  the  particular  sample  mentioned  in 
,]  assays,  1  m  ver  found  more  t ban  an 
unweighable  quantity  of  gold  in  the  matte, 
though  its  silver  contents  were  always  high.  The 
above  method  is  not  new,  but  I  give  the  detail 
to  lead  up  to  the  application  of  the  methi  d  to 
the  assay  of  the  battery  chips. 

Following  on  the  lines  of  the  above  experi 
raents,  the  use  of  a  matte  seems  to  preseni  an 
solution  to  the  erucible  assay  of  this  some 
what  awkward  sample.  I  have  found  that  a 
charge  with  50  of  sulphur  to  the  chips  taken 
yields  a  perfectly  malleable  lead  button  and  a 
matte  carrying  practically  all  the  iron  originally 
in  the  charge  taken.  As  in  the  assay  of  copper 
ore  care,  has  to  he  taken  that  no  excess  of  litharge 
is  left  in  the  slag,  as  any  excess  of  sulphur  would 
yield  an  exceedingly  large  button.  I  have  found 
it  advisable  to  use  an  iron  nail  in  the  case  of  all 
s,  using  a  matte  in  order  to  keep  the  button 
malleable  and  the  matte  free  from  lead.  The 
following  charge  yields  excellent  results  with 
battery  chips,  irrespective  of  their  size: — 

chips       ...  ...       10A.T. 

( Iran.  Soda  ...  1  "5      ,, 

Fused  Borax  ...        1  '5 

Sulphur     ...  ...         O'O      ,, 

Silica  ...  ...         (K>      „ 

( Iharcoal   ...  ...        1*0  gm. 

And  an  iron  nail. 

It  will  be  seen  that  silica  has  been  added  to 
protect  the  crucible,  and  that  an  excess  of  Mux 
has,  if  anything,  been  used.  After  quick  fusion, 
the  charge  is  given  a  wash  down  with  a  small 
quantity  of  litharge  and  charcoal.  In  this  assay 
the  furnace  used  for  fusion  must  be  run  at  a 
Blightly  higher  heat  than  is  usual  for  a  gold 
and  the  crucible  must  be  allowed  to  remain 
in  the  furnace  a  full  twenty  minutes  after  quiet 
fusion.  If  the  heat  be  insufficient,  or  the  charge 
be  poii red  too  soon,  the  iron  will  be  found  in 
small  lumps  on  top  of  the  lead  button,  and  not 
completely  absorbed  into  the  matte — the  assay 
being  thus  rendered  useless.  I  have  not.  as  yet, 
met  with  a  sample  of  battery  chips  assaying  more 
than  6  OZ.  per  ton,  and  have  not  found  a  weigh- 
able  quantity  of  gold  in  the  matte  of  any  ass 
have  done  up  to  the  present.  In  cases  where  the 
estimation  of  the  silver  is  required,  it  is 
necessary  to  gave  the  matte  and  recover  the  silver 
by  scorification.  With  the  above  material  dupli- 
cates  seldom   agree,    which    is    all    that  can  be 


expected,  but  at  the  same  time   it   i-  astonishing 
how  the  average  <<(  different  batch 
■  lie  material  correspond. 

Battery  Screens.  Hen  igaii  ';'  i  sayei  is  faced 
w  it  h  an  extremely  nasi  \  material  to  sample,  as  well 
as  to  assay.  A-  a  rule,  th<  i  samples  reach  the 
office  in  the  form  ol  a  numbei  ol  small  clippii  . 
the  screens  as  the)  havebeei  discarded  al  the  null. 
I f  the  sample  be  small,  the  pii  ce  can  be  cut  up 
finer,  and  a  sei ies  of,  say,  half  a  dozen 
the  same  as  has  been  recommended  for  the 
batter)  chips,  There  i-.  however,  a  wa 
treating  the  sample  preparatory  to  assay,  which 
has  a  tendency  to  yield  a  far  more  desirable 
.-ample  from  an  assaying  poinl  of  view.  This  is 
as  follows  :  Weigh  the  sampli  is  il  .one-toil,, 
otii.r.  and  then  place  it  in  a  roasting  dish,  or  a 
series  of  roasting  dishes,  and  oxidise  in  the 
muffle.  A  certain  amount  ol  care  is  Deeded,  as 
with  an  excessive  temperature  there  i-  a  tendency 
for  the  sample  to  slag  as  the  oxidation  I 
completion.  This  oxidation  is  not  very  tedious 
on  account  of  the  iron  being  in  the  form 
wire.  With  an  ample  draught,  a  little  over  an 
hour  is  quite  sufficient.  Th<  oxide  produced  is 
black,  and  highly  magnetic,  and  -till  retains  the 
form  of  the  screening.  <  )n  completion  of  the 
oxidation  the  roasting  dishes  are  removed,  and 
the  contents  cooled.  When  cool,  the  oxide  is 
weighed  and  pulverised.  It  is  advisable  to  take 
great  care  in  the  pulverising  of  this  material  as 
it  is  often  very  rich,  the  gold 
visible  as  ii  coating  on  the  mesh.  Having  pul- 
verised the  sample,  the  assayer  is  faced  with  one 
of  two  methods  of  assay,  either  by  direct  fusion 
the  same  as  with  an  iron  ore,  or  by  pa -sing  the 
iron  into  a  matte  as  has  already  been  described. 
The  most  usual  method  would  be  a  direct  fusion, 
but  it  would  seem  that  the  matte  method  has  a 
tendency  to  give  higher  result-  on  account  of  the 
reduced  slag  losses.  We  all  know  that  highly 
basic  material  tends  to  carry  gold  into  the 
By  the  formation  of  a  matte  the  baseness  of  the 
slag  is  done  away  with,  and  SO  this  tendency 
disappears.  I  have  noticed  that  the  matte 
usually  gives  higher  results,  and  I  attribute  it  to 
the  above  fact. 

These  experiments,  whilst  they  certainly  j 
to  this  tendency    in    favour    ol    the    matte    assay, 
have  not  proved  the  point  altogether  to  my 
faction.      The  greater  number   of   the    assays   all 
-how  in  its  favour,  but  two  or  three   have   been 
very  marked  in   their   tendenc)    the   other   way. 
These  differences  however  have  been  so  great   as 
to  have  raised  the  point  as  to  the  effective  mixing 
of  the  sample  before  assay.     Whilst  not  positive 
on  the  point,  the  data    I    have   gathered    incline 
me  to    the    belief,  that    the    matte    as 
slightly  higher  results.     The  two  following   set., 
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of  figures  are  averages  of  two  batches  of   assays 
done  on  the  same  sample  at  different  dates  : — 


Direct  Fusion. 

Matt.     1 

1 » i tt . - !  in.  .•  in 
favour  of  matte 

Batch. 

Au 
dwt 

As 
dwt. 

Au 
dwt. 

dwt. 

14-6 
L6-2 

Au 
dwt. 

+  3-4 

+  1-2 

Ag 

dwt. 

1 

2 

175-2 

173-2 

280 

33  6 

178-6 

1744 

13-4 

-174 

A-  will  be  seen  the  silver  losses  in   the  matte 
are  high,  but   as   its   recovery   presents   no   diffi- 
culty it  can   be  disregarded.       In   all   the   above 
the    charges   were    washed    down    witli    a 
mixture    of    litharge    and    charcoal   just    before 
pouring.     Without  this  final  wash  the  differences 
are  more  noticeable.       The  charges   used  in  the 
above  experiments  may  be  of  interest,  so   I   give 
them  : — 

Direct  Fusion. 
Oxide  ..  ...      1-0  A.T. 

Oram  Soda  ...       1*5      ,, 

Fused  Eorax  ...       l'O     ,, 

Litharge     ...  ...       2"0     „ 

Silica  ...  ...       0-5     „ 

Charcoal    ...  ...       1*5  gm. 

Matte  Method. 
Oxide         ...  ...       1-0  A.T. 

Gran.  Soda  ...       l'O      ,, 

Fused  Borax  ...      0-5     „ 

Litharge    ...  ...       l'O     ,, 

Silica         ...  ...      0*5     ,, 

Sulphur     ...  ...       0-5     ,, 

Charcoal    ...  ...       1  "0  gm. 

And  an  iron  nail. 
This  matte  assay  requires  similarly  to  the 
of  the  chips  a  little  longer  in  the  fusion 
furnace  than  is  usual  with  an  ordinary  assay. 
The  matte  in  this  case  also,  as  in  the  assay  of 
chips,  may  be  considered  gold  free.  "When  the 
sample  is  below  about  300  dwt.  per  ton  it  may 
be  discarded.  Above  that  value  it  would  be 
wiser  to  treat  it  by  scorification.  With  a  sample 
assaying  61 2 '10  dwt.  per  ton,  I  recovered  the 
equivalent  to  Ll'  dwt.  from  the  matte.  Glancing 
back  at  the  assay  of  these  two  samples,  I  think 
the  matte  assay  gives  us  a  method  of  considerable 
accuracy,  and  one  that  can  be  made  to  fit  into 
the  day's  work  without  disturbing  the  routine  of 
the  assay  office. 

In  conclusion.  I  would  like  to  thank  Mr.  A.  M. 
Thomas,  one  of  my  assistants,  for  many  sug- 
gestions and  help  in  getting  together  the  data 
for  these  few  not'-. 

The  President :  I  move  a  vote  of  thanks 
to  Mr.  Wilmoth  for  his  paper,  which  I  am 
sure  will  be  very  useful  to  many  of  our  assayers. 


Mr.  A.  Whitby  :  I  would  like  to  second 
the  motion.  1  am  sorry  1  arrived  too  late  to 
hear  the  best  part  of  this  paper,  in  which  I 
think  it  is  quite  evident  there  is  very  interest- 
ing matter  for  assayers  to  discu>s,  especially 
in  connection  with  this  point  of  utilising  the 
matts  assay.  For  myself,  !  am  rather  doubt- 
ful whether  experience  will  bear  out  Mr. 
Wilmoth'a  findings.  Of  course,  it  can  only  be 
proved  by  very  careful  experiment,  and  one  has 
to  be  quite  sure  before  making  any  definite  state 
ments.  1  think  it  is  a  very  useful  contribution 
as  far  as  it  goes,  and  all  assayers  ought  to  try  and 
follow  up  this  line  of  research  and  see  if  this 
matte  assaying  does  not  give  better  results  some- 
times than  some  of  our  other  methods. 

Mr.  J.  P.  McKeown  :  I  would  like  to  ask  a 
question  with  regard  to  screenings  :  Does  it  make 
any  difference  to  the  assay  if  the  screening  is 
allowed  to  lie  about  for  some  months  instead  of 
being  dealt  with  immediately  .' 

The  President :  Do  you  suggest  that  the 
oxidation  of  the  screenings  affects  the  result  .' 

Mr.  J.  P.  McKeown  :  I  should  say  from  my 
short  experience  it  makes  a  difference. 

The  President  :  L  feel  sure  that  Mr.  Wilmoth 
will  attend  to  that  question  when  he  replies  to 
the  discussion. 

WESTKALIAN    WET-CRUSHING   PLANTS, 

WITH  SOME  NOTES  ON  LABOUR 

EFFICIENCY. 


By  Gerard  W.  Williams,  F.C.S.,  A  I.M.M. 


The  leading  companies  employing  wet  crushing 
in  West  Australia  are  the  Golden  Horseshoe,  150 
stamps,  the  Ivanhoe  and  Great  Fingall  with  100 
stamps  each,  the  Lake  View  Consols  with  75 
stamps,  the  Oroya-Brownhill  with  60,  and  the 
Sons  of  Gwalia  with  50  head.  In  addition  to 
these  plants  there  are  a  large  number  of  40,  30, 
20  and  10  head  mills  widely  distributed  through- 
out the  gold-fields  of  the  state. 

Of  the  mines  cited  the  Fingall  is  in  the 
Murchison  gold-field,  the  Sons  of  Gwalia  in  the 
Leonora  District,  and  the  others  are  situated  on 
that  small  belt  of  highly  auriferous  country  known 
as  the  Kalgoorlie  "  Golden  Mile."  The  Kalgoorlie 
mills  crush  "lode  matter"  which  is  not  so  hard 
as  the  banket  but  considerably  tougher.  The 
ore  maybe  described  as  an  altered  greenstone 
schist  containing  about  70%  of  quartz.  The 
percentage  of  free  quartz  increases  in  depth. 
The  mineral  constituents  are  pyrite,  pyrrhotite, 
and  tellurides  of  gold,  silver  and  mercury.     The 
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sulphur   contents   average    6  Tellurides    are 

widely  distributed,  and  in  some  mines  contribute 

_.•  percentage  ol  the  total  gold.    Such  a 
are    usually    drj  crushing,    all  roasting     plants. 
Where  tellurides  occur  in  wet  crushing  ores  thej 

to  be  carefully  concentrated,  or  else  the  ore 
must  be  treated  with  '  bromo-cyanide.'  Normal 
cyanide  solutions  are  without  solvent  action  on 
the    gold    which    is    combii  i  telluride. 

This    Ret,  together    with   the  pr<  -  much 

ctorj  pyritic  material  compels  all  the  Kal- 
goorlie   wet-crushing   plants    to    resort    to    close 

titration.  In  the  mills  enumerated  above 
the  battery  is  simply  a  primary  crusher;  secondary 
crushing  is  accomplished  by  means  of  grii 

or  tube  mills,  or  by  a  combination  ol  the  two 

Of  the  Kalgoorlie  plants  mentioned  above  the 
.  Brownhill,  the  Lake  View  Consols  and  the 
"new"  lin' lira. 1  mill  at   the    Horseshoe  are  all 
sliming    propositions.      The  sands    are 

crushed   fine  in   pans,   and  then  slimed   in  tube 
mills.      The    Ivanhoe   and    the  "old"  50   head 
mill  at  the  Horseshoe  treat  the   sands  after  pre- 
liminary crushing  in   pans,   by  percolation,  and 
the  slimes  are  treated   in   the  normal  manner  by 
tion   and    filter-pressing.     All    these    plants 
sontinuous  process'  ones,  the  ■  »re  being  in  con- 
with  dilute  cyanide  solutions   from  the  time 
it  enter.-  the  mortar  box   - 

The  tallies  A  and  B  epitomise  the  more 
important  data  with  regard  to  the  larger  batteries 
in  this  state. 


In  view  of  the  frequenl  use  of  the  word  slimes 
in  thi-   paper,   it   might    b(     w<  I]  few 

words  as  to  the  meaning  which   this  word 
on   these  fi<  Ids.      The   word  ed  in 

iny  product  sufficiently  finely 
tion    within 
twenty  tour    hours  with  and  wh 

sufficient]}     homogeneoi  filter 

The  limit  ol 
with    the 

and  roasting  plante  the  ■ mic  limit 

■  lined  wh<  a  90     of  tl  duct  will  p  • 

100  linear   mesh  b< 
telluride  containing  ores,  a   much 
of  lii  quired.     The  !  i  i 

1  .".(i  product  as  slimes  I 
propositions    (the    L  and    ti 

Brownhill)  the  limit  appeal-  to  i 

Throughout  this  papei    I    shall    use  the 
slimes  to  denote  the  final  product  as  delivered  to 
the   agitators.      This    product     is    much    more 
granular    than    the    true    slin 

•tat  ion  methods  have  been  found  inappli- 
cable to  this  class  of  pi  the  fine  sands 
settle     'Ut    and    resist    removal    from    the 

most  necessary  whi  I  and 

Westralian  methods  to  bear  in  mind  the  diffi 
nature  of   the  products   known   on    boil,  fiel 
"slimes,"     otherwise    serious    misapprehei 
may 

Amalgamation  is  practi 
plant-.      In  some  cas<  - 
screening  is  used,  amalgamating  t  ibles 


Table   "A." 


No. 

of 

Stamps 

Monthlv     W^ht 
Tonnage.    Sta 
lb. 

Duty. 

and  1  >ie8. 

in-. 

Drop. 

-   ■  •  n. 

Mine. 

No. 
per 

Min. 

i 

M'-l. 

Ivanhoe 

<  ►roya-Brownhill  ... 

•  of  Gwalia     ... 
Lake  View  Consols 

len  Horseshoe 
1  Fingall 

100 
60 
50 
75 

1 50 

100 

17.000     1,200 
0     1,100 
10,000    1,000 
11,000     1, 

24.-" 1,270 

22,500     :.    " 

3 
5-5 

7-0 

2*25d.  per  ton. 
i  I "26  oz.  shoes 
1  t"56  oz.  dies 

i  (•■">  oz.  sl 
I  '_'•"'  <>z.  dies 
f2*14oz.  shoes 
i  3*0  1  oz. 

2 
2 

H 

3 

3 

104 
108 
108 
102 

104 

106 

8 
8 

15  •  15 
10  x  10 

■_ 

12 

Kalgi 

Kalg 

_ 
Murehison 

Table  "B." 


=    -'' 

rvj.ii 

and 

d. 

1 

—      X 

Power. 

• 
(1 

iwr 
1,.,,. 
Day. 

d. 

>.   d. 

s.     d. 

S.  (b 

Lake  A  iew 

Consols  4*66 

5-64 

8-90 

3-7fi 

1  10  95 

1   4  ■.-. 

.  .11    ... 

...  5-7 

1  219 

7  47 

o  •  1 5 

•_'  8-51 

1  7 

Ivanhoe  ... 

...4  27 

1031 

4-39 

5-39 

2/0-36 

1  4 

of  Gw 

alia     ...S-19 

1/1-92 

5-58 

4-49 

2  8-18 

1  4-.-> 

discarded,  and   all   amalg  -  is  done  in  the 

grinding  pans.  In  almo.-t  all  cases  mercury  is 
used  in  the  grinding  pans.  The  practice  of  inside 
amalgamation  is  almost  universal  throug 
West  Australia.  Where  the  _ 
practice  has  certain  advantage-,  but  With  tine 
gold  the  only  advantage  lies  in  the  fact  that 
mercury  being  added  to  all  th  the  plates 

require    less,    dressing.       But    this   advantag 
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more  than  discounted  by  the  time  occupied  at 
the  monthly  clean  up,  and  by  the  greater  oppor 
tnnities  afforded  for  t he  adventitious  removal  of 
amalgam  from  the  boxes. 

On  mines  -where  the  gold  is  comparatively 
coarse  and  is  not  intimately  associated  with  the 
pyrites,  simple  amalgamation  yields  excellent 
results.  On  the  Ida  H.  gold  mine  >S'WV%  of  the 
total  gold  recovered  is  obtained  by  simple  amal- 
gamation after  crushing  through  a  500  mesh 
screen.  The  ore  consists  of  70  quartz  and  30% 
of  greenstone  schist.  This  mixed  ore  averages 
1  •_'     "t"  pyrites. 

Concentration. — All  the  larger  wet-crushing 
plants  resort  to  close  concentration.  The  general 
method  is  as  follows  : — The  product  from  each  5 
head  of  stamps  passes  over  a  Wilrley  table.  The 
slimes  flow  direct  to  the  main  pump  sump  and 
the  sands  are  hydraulically  separated  into  coarse 
and  fine  sands,  which  are  in  turn  fed  to  coarse 
and  fine  grinding  pans.  The  product  of  the  pans 
passes  a  row  of  secondary  concentrators.  The 
sands  from  these  tables  flow  to  the  main  pump 
sump  and  are  elevated  to  a  series  of  spitzkasten. 
The  overflow  from  these  passes  direct  to  the 
slimes  settlers,  but  the  sandy  underflow  is  returned 
to  the  tube  mills  (or  to  the  leaching  vats,  where 
leaching  is  practised).  From  the  tube  mills  the 
ground  ore  passes  another  set  of  tables  and  flows 
back  to  the  main  sump. 

Where  a  very  coarse  battery  screen  is  used 
(10  x  10)  it  is  usual  to  run  the  mill  pulp  direct 
to  a  small  spitzkasten  and  pass  the  coarse  sand 
through  the  pans  before  concentrating. 

On  the  Oroya-Brownhill  the  battery  pulp  is 
projected  against  a  shaking  screen  which  permits 
the  fine  sands  and  mineral  to  pass  through,  and 
retains  the  coarser  product,  which  is  fed  to  grind- 
ing pans  before  concentration.  The  advantage 
of  this  method  over  hydraulic  separation  lies  in 
the  fact  that  the  specifically  heavy  mineral  is 
passed  over  the  concentrating  tables  before  grind- 
ing. The  difficulty  of  recovering  tellurides  is 
much  increased  with  the  fineness  to  which  it  is 
crushed.  These  classifiers  (King's  patent)  do 
their  work  excellently  and  are  especially  valuable 
on  this  mine,  as  a  large  percentage  of  the  total 
gold  is  in  the  form  of  telluride. 

Fine  Grinding. — As  outlined  in  the  previous 
paragraph,  the  mill  pulp  is  passed  from  time  to 
time  over  spitzkasten  which  return  the  underflow 
of  sandy  material  to  the  fine  grinders.  The 
secondary  grinding  of  the  sands  is  accomplished 
by  means  of  grinding  pans,  of  the  Forwood-Doun 
type.  The  final  grinding  to  slimes  (-150  or 
-  200,  as  the  case  may  be;  is  accomplished  by 
means  of  tube  mills,  or,  as  they  are  usually 
termed  in  this  State,  "grit  mills." 


Some  difference  of  opinion  still  exists  as  to  the 
comparative  merits  of  pans  and  tube-mills.  The 
tests  at  the  Ivanhoe  although  carefully  carried 
out  and  continued  in  general  results  by  subse- 
quent tests  at  the  Oroya  have  been  considered  to 
be  somewhat  unfair  to  the  tube  mill  in  that  the 
product  fed  to  the  mills  and  grinding  pans 
averaged  23%  of       200  product. 

But,  owing  to  the  nature  of  the  ore,  it  is 
not  so  easy  to  feed  a  clean  product  to  the  tube 
mills  in  Kalgoorlie  as  it  is  on  the  Rand.  The 
net  result  of  these  tests  was  to  confirm  the 
superiority  of  the  pan  over  the  tube  mill  for  the 
purpose  of  reducing  coarse  sands  to  fine,  but  the 
superiority  of  the  pans  for  the  purpose  of  reduc- 
ing tine  sands  to  -  150  product  was  less  clearly 
demonstrated.  Where  all-sliming  is  practised  it 
is  found  to  be  most  economical  to  use  pans  for 
grinding  the  mill  pulp,  and  to  pass  the  product 
of  the  pans,  freed  as  far  as  possible  from  slimes, 
to  the  tube  mills.  This  method  is  in  vogue  on 
the  Oroya,  the  Lake  View  and  the  Horseshoe 
mines. 

As  an  illustration  of  the  capabilities  of  the 
grinding  pan  the  following  data,  obtained  in  the 
Ivanhoe  tests,  is  of  interest.  The  battery  pro- 
duct containing  56%  of  +  60  was  reduced  to  a 
final  product  containing  95%  of -150  by  two 
pans  working  in  tandem,  i.e.,  the  second  pan 
taking  the  product  of  the  first  pan  after  separation 
of  slimes  in  a  spitzkasten.  The  two  pans  coped 
successfully  with  the  product  from  20  head  of 
stamps  crushing  through  a  15x15  screen.  The 
same  product  was  fed  to  a  tube  mill  and  reduced 
to  the  same  degree  of  fineness.  The  costs  per  ton 
crushed  through  a  150  linear  mesh  were  2s.  3'4d. 
for  the  pans  and  2s.  6'7d.  for  the  tube  mill. 

The  pans  used  were  5  ft.  in  diameter,  driven 
at  57  r.p.m.,  and  required  6*5  h.p.  The  mill 
was  a  Krupp  13  ft.  x  3  ft.  3  in.,  driven  at  31 
r.p.m.  and  requiring  20  h.p. 

The  following  table  shows  the  normal  work 
done  by  the  5  ft.  pans  on  the  Ivanhoe. 

On  the  Ivanhoe,  10  Wheeler  pans,  5  ft.  in 
diameter,  driven  at  57  r.p.m.,  each  pan  requiring 
6-5  h.p.  Each  pan  grinds  10  tons  per  day  on 
sands  as  shown.  About  33%  of  the  null  tonnage 
passes  through  these  pans. 

Table  "C." 


Screening. 

( loarse 

Sands 

Ground  Sands 

entering 

Pans. 

leaving  Pan. 

+    40 

311  per 

cent. 

0*6  per  cent. 

+    60 

21-8 

?! 

62        „ 

+  100 

17-6 

28-7        „ 

+  i:.o 

61 

8-0 

-15(1 

23  1 

)> 

56-5 
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The  efficiency  of  the  grinding  pan  depends  on 
several  factors,  the  most  important  of  which  are 
briefly  summarised : — 

(1)  The  grinding  efficiency  is  proportional  to 
the  circulation.  Circulation  varies  directly  as 
the  interspaces  between  the  sh<  .  and  inversely 
as  the  decrease  in  depth  of  the  shoes  which  is 
produced  by  attrition. 

Where  the  shoes  ar 3  set  closely  together,  e.g , 
with  1  in.  interspaces  between  the  Bhoes  at  the 
periphery  of  the  muller,  the  drop  in  circulation, 
and  hence  in  grinding  efficiency,  is  very  marked 
as  the  shoe>  wear  down.  Consequently  the  pan 
with  new  shoes  has  to  be  driven  at  such  an 
increased  rate  of  speed  as  shall  maintain  the 
normal  grinding  output  with  reduced  shoes. 

(2)  For  any  given  arrangement  of  shoes  and 
dies  the  grinding  efficiency  is  proportional,  within 
limits,  to  the  expenditure  of  power. 

Coarse  sands  grind  best  at  high  speed,  fine 
sand.-  at  medium  speed.  A  small  increase  in 
speed  involves  a  large  increase  in  power.  At  the 
Perseverance  gold  mine,  where  8  ft.  diam.  pans 
are  used  for  grinding  roasted  ore,  it  was  found 
that  to  increase  the  speed  by  14-%  required  an 
increase  of  58%  in  power. 

(3)  The  grinding  efficiency,  given  equal  con- 
ditions of  circulation,  is  proportional  to  the  shoe 
area. 

(4^  The  pans  have  been  found  to  yield  their 
best  results  when  working  on  a  uniform  product ; 
tine  and  coarse  sands  should  not  be  crushed  in 
one  pan,  the  coarse  sands  protect  the  finer  por- 
tions from  the  grinding  effect  of  the  shoes.  An 
over  load  of  10%  is  usually  allowed. 

The  pulp  as  usually  fed   to  the  pans  con- 
tains 25     by  weight  of  sands. 

Tube  Mills. — The  difference  in  the  character 
of  the  banket  and  Kalgoorlie  ores  is  very  marked 
in  the  wear  and  tear  of  the  mill  liners  on  the  two 
fields. 

On  the  Oroya-Brownhill  the  tube  mills  are 
13  ft.  7  in.  x  3  ft.  8  in.,  and  driven  at  32  r.p.m. 
require  21  h.p.  The  liners  are  1  in.  thick  and 
cast  locally  of  chilled  cast  iron.  The  wear  and 
tear  is  uniform  throughout  the  length  of  the 
mill  and  amounts  to  about  470  lbs.  per  month. 
These  mills  carry  a  load  of  2h  tons  of  flints. 
The  pulp  entering  the  mill  contains  about  83 
of — 150  product,  and  this  is  decreased  to  76 
on  leaving.  Each  mill  grinds  27  tons  per  day 
through  the  150  mesh. 

On  the  Golden  Horseshoe  and  Lake  View 
lb'  ft.  t  in.  x  4  ft.  mills  are  used.  At  29  r.p.m. 
and  consuming  30  h.p.  these  mills  crush  about 
33  tons  of  sand  per  day  through  a  200  linear 
mesh. 

On  the  Lake  View,  manganese-steel  liners  are 
used,  and  the  wear  and  tear  averages  250  lbs.  per 


month.  The  consumption  of  flints  averages 
I. (kki  |i,,.  <  )n  the  Golden  Horseshoe  a  set  of 
chilled  steel  liners,  1  it),  thick,  lasts  about  six 
months,  The  wear  •■!'  the  liners  i-  equal  at  both 
ends  of  the  mill.  Silex  liners  are  not  used  in 
Kalgoorlie, 

The  following  series  ol  grad  age  illustrates  the 
nature  of  the  ore  treated  on  the  Golden  Horse- 
shoe : — 

Table  "D." 
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360 


Sandfl  \« 
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in  "Old" 

Mill. 


Pinal 

slim,. 
from 

Kilter 
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6  0 
39  0 
190 

7  0 

290 


3  0 
970 


Per  cent 

Percentage  extraction  on '"  san d>  "         ...     7050 
"slimes1'       ...     78*02 
„  „  "concentrates"      98T0 

Recovery  from  all  sources  : — 
By  battery  amalgamation       ...  ...      27*5 

By  concentrates  (3-7%  total  tonnage)    ...     18-4 
By  sands  and  slimes  ...  ...     42-5 

(only  2,500  tons  of  sand  treated  per  month) 

Total       ...  ...  ...     88-4 

Average  grade  of  ore,  13  dwt.  to  14  dwt. 
Monthly  tonnage,  22,000  tons. 
The  tube  mill  is  essentially  an  impact  grinder, 
whilst  the  pan  grinds  by  attrition.  For  this 
reason  the  excellent  results  obtained  by  grinding 
pans  in  Kalgoorlie  must  be  largely  discounted 
when  applied  to  the  consideration  of  banket  ores. 
The  wear  and  tear  factor  would  be  largely  in- 
creased, and  on  a  very  hard  ore  this  factor  is  far 
more  important  in  pan  than  in  tube  mill  costs. 
At  first  sight  it  seems  as  if  the  pan  might  be  a 
useful  factor  in  Rand  milling  practice  in  that, 
following  Kalgoorlie  practice,  the  pans  might  be 
used  to  break  down  the  coarse  product  which  h 
at  present  fed  to  the  tube  mill.  Although  it 
would  be  interesting  to  note  the  result  of  running 
a  grinding  pan  and  a  tube  mill  in  tandem  on 
banket  ores,  especially  wrhere  coarse  screening  is 
used  in  the  battery,  it  seems  probable  that  the 
increased  efficiency  of  the  tube  mill  would  be 
more  than  counteracted  by  the  heavy  cost  of 
wearing  parts  in  the  pan.  Certainly  the  pan 
deserves  a  trial  at  the  hands  of  Rand  metal- 
lurgists, but  in  any  such  trial  the  pan  should  be 
considered  as  a  preliminary  fine  crusher  working 
on  the  product  normally  supplied  to  the  tube 
mill  and  delivering  the  product  from  the  pan, 
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after  elimination  of  slimes,  to  the  tube  mill.  As 
a  tine  grinder,  per  se,  the  pan  cannot  possibly 
compete  with  the  tube  mill,  but  it  is  possible 
that  working  in  conjunction,  the  two  might  pro- 
v  slight  diminution  in  the  total  costs  of  fine 
crushing. 

i.-  The  slimes  from   the   battery  and 
from   the   subsequent  disintegration  oi  the  sands 

-  iver  the  final  series  of  spitzkasten  to  the 
settlers.  These  are  mostly  pyramidal  in  con- 
struction,  and   a   large  area  is   required.     From 

settlers  the  slimes  are  drawn  off  to  the 
agitators.  The  latter  are  steel  vats  varying  from 
12  ft.  to  22  ft.  in  diam.,  and  about  8  ft.  in 
depth.  The  stirring  gear  is  so  arranged  that  it 
can  he  drawn  up  out  of  the  pulp  if,  from  any 
mischance,  the  power  is  cut  off.  The  stirrers 
make  about  7  r.p.m.  The  settled  slime  is  made 
up  with  solution  to  a  consistency  of  one  part 
of  slimes  to  oin-  part  >i  solution,  and  the  cyanide 
strength  made  up  by  adding  cyanide  to  006%. 
The  period  of  agitation  varies,  but  averages 
twenty  four  hours.    During  agitation  the  solution 

gth  fall>  from  0"06  to  0"04%. 
On  the   Oroya-Brownhill  and   the   Lake  Mew 
Consols,  the  bromo-cyanide  process  is  used.     On 
the  Lake  View  the  agitators  are   22  ft.   in  diam. 

-  ft.  dee}-.  Each  vat  holds  60  tons  slimes. 
The  cyanide  strength  of  the  solution  is  brought 
up  to  0'075%,  and  after  15  minutes'  agitation 
*25  lbs.  of  bromo-cyanide  are  added.  After  12 
to  16  hours  agitation  lime  is  added  to  neutralise 
the  bromine,  and  the  vats  are  discharged  for 
filter  pressing.  The  agitators  in  bromo-cyanide 
plants  are  covered  in.  On  this  plant  (the  Lake 
View)  the  consumption  of  cyanide,  including  the 
cyanide  in  the  bromo-cyanide,  averages  14  lb. 
per  ton.  This  amount  about  represents  the 
average  cyanide  consumption  of  the  Kalgoorlie 
wet-crushing  mines.  The  Ivauhoe  treats  the 
slimes  (53%  total  tonnage)  by  bromo  cyanide. 
The  bromo-cyanide  is  added  at  the  rate  of  0"6  lb. 
per  ton  of  dry  slimes. 

Filter  Pressing. — The  large  size,  3  ft.  6  in.  x 
3  ft.  6  in.  x  3  in.  plates,  Dehne  type  of  press,  is 
i.  ost  commonly  used.  These  presses  hold  about 
5  tons  of  dry  slime.  The  presses  are  usually 
angle  closing,  but  hydraulic  closing  presses  are 
also  used.  The  filling  of  a  press  occupies  twenty 
minutes,  'washing  (at  a  maximum  of  80  lbs. 
rare)  from  ten  to  twenty  minutes,  and  air 
drying,  usually  with  air  at  50  lbs.  pressure, 
another  three  to  ten  minutes.  The  residues 
average  15  to  17  of  moisture.  Filter  pressing 
■costs  average  Is.  6d.  per  ton  treated.  Labour  costs 
form  about  50%  of  the  total  costs. 

A  new  automatic  filter,  the  Ridgway  filter,  is 

now   in    use   on  the   Great  Boulder   Proprietary 

hine.     The  press  is  almost  automatic   in   action, 


one  man  being  able  to  attend  to  ten  presses.  The 
costs  are  stated  to  be  much  lower  than  on  the 
older  type  of  press.  The  Moore  press,  which  like 
the  Ridgway  press  depends  on  the  action  of  a 
vacuum  for  inducing  filtering,  has  had  a  successful 
trial  on  some  out  back  mines.  Vacuum  filters 
appear  to  have  a  future  before  them. 

Conci  nt ,at,  s. — The  concentrates  from  the 
Wilfley  tables  are  roasted,  mixed  with  dilute 
cyanide  solution,  tine  ground  in  grinding  pans 
with  mercury,  agitated  and  filter  pressed.  The 
concentrates  represent  from  3'5  to  5%  of  the 
tonnage  crushed  and  contain  from  20  to  30%  of 
sulphur.  The  gold  contents  represent  from  15%  to 
23%  of  the  total  gold. 

Sands  Treatment. — The  methods  in  vogue  here 
call  for  little  comment.  Of  tlu  Kalgoorlie  mines 
only  the  Ivanhoe  and  the  Golden  Horseshoe 
resort  to  sand  treatment,  and  on  the  latter  mine 
only  a  small  percentage  of  the  total  tonnage  is 
treated  in  this  manner.  The  residues  from  the 
sands  plants  are  higher  than  the  slimes  residues, 
but  the  costs  are  less.  The  all-sliming  process, 
however,  gives  the  best  and  most  economic 
results.  The  time  of  treatment,  on  4  dwt.  to 
5  dwt.  ore  varies  from  5  to  7  days.  The  Great 
Fingall,  the  Gwalia  and  all  the  out  back  mines 
treat  from  55%  to  80%  of  the  total  tonnage  by 
percolation.  Grinding  pans  are  used  to  break 
down  the  coarser  sands  in  the  battery  pulp. 

Precipitation  and  Glean-up.  —  On  all  the 
larger  Westralian  mines  all  solutions  are  filter- 
pressed  before  entering  the  extractor  boxes.  As 
a  result  of  these  clarifying  presses  the  solutions 
enter  the  boxes  crystal  clear  and  the  zinc  is  never 
fouled  by  the  deposition  of  siliceous  material. 
Speaking  generally,  the  residual  gold  values  in 
the  solutions  leaving  the  boxes  do  not  compare 
well  with  Rand  practice ;  especially  is  this  the 
case  with  regard  to  weak  solutions.  I  think  that 
the  explanation  is  that  owing  to  the  nature 
of  the  ore  the  solutions  become  charged  with 
calcium  and  magnesium  sulphates.  The  effect  of 
these  substances  in  retarding  precipitation  is  well 
known.  Lead  acetate  is  used  as  a  dipping  for 
the  zinc  on  most  plants.  On  some  mines  the 
clean-up  is  effected  with  a  preliminary  acid  treat- 
ment, but  in  certain  cases  the  fine  zinc  and  gold 
slimes  are  roasted  in  large  C.I.  muffles.  After 
thorough  roasting  the  calcined  gold  slimes  are 
fluxed  with  25%  of  borax  and  10%  of  sand.  The 
calcined  slimes  contain  from  40%  to  50%  of  gold. 
The  resultant  bullion  contains  about  955  gold  and 
silver.  This  method  was  introduced  by  C. 
Blackett,  metallurgist  to  the  Golden  Horseshoe, 
to  whom  I  am  indebted  for  the  figures  given  above. 
The  fluxed  slimes  are  melted  in  a  Martin's  tilting 
furnace.  The  simplicity  of  the  process,  the  easy 
fusibility  of   the  calcined   product  and  the  con- 
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sequent  low  costs  are  ill  in  favour 
which  merits  consideration  on  othi 


•i  the  mel  bod, 
■fields. 

Tic   Continuous  Process. — Members  are  fully 
acquainted  with  the  continuous  |  applied 

to  certain  Eland  mines.  The  success  01  otherwise 
of  the  -  New  Metallurgy."  (Why  "  New  '  i  The 
process  was  old  before  it  was  introduced  on  the 
Rand)  does  nol  concern  this  paper,  [t  is,  how- 
ever, difficult  to  see  what  grounds  exist  for  the 
assumption  that  Westralian  methods  can  be 
applied  with  equal  success  under  entirely  alien 
conditions. 

The  whole  question  appears  to  me  to  turn  on 
the  distribution  of  the  gold  contents  of  the  ore. 
In  this  respect  there  is  no  possible' comparison 
between  the  two  fields.  In  the  banket  the  gold 
is  almost,  it'  not  entirely,  confined  to  the  matrix 
Burrounding  the  pebbles,  but  in  Kalgoorlie  it  is 
equally  distributed  throughout  the  mass  of  the 
ore.  On  the  Kalgoorlie  field,  where  fine  crushing 
to  at  least  a  150  linear  mesh  screen  is  absolutely 
essential  for  the  lushest  economic  result,  filter 
pressing  follows  as  a  necessity.  Given  filter 
pressing  it  must  be  admitted  that  the  continuous 
process  is  highly  advantageous.  The  ore  is  in 
ict  with  solution  from  the  time  it  enters  the 
mortar  boxes,  and  solution  of  the  gold  takes  place 
in  weak  solutions  under  the  most  favourable  con 
ditions.  This  materially  decreases  the  time  for 
solution  in  the  agitators.  From  their  nature  the 
true  slimes  formed  from  these  ores  do  not  lend 
themselves  to  the  decantation  process.  Filter 
pressing,  apart  from  the  question  of  treating  the 
led  slime  (i.e.,  -  150  sands),  is  an  absolute 
ssity  and  the  continuous  process  followed  as 
a  logical  consequence. 

But  in  view  of  the  low  costs  and  high  extrac- 
tions of  the  decantation  process  as  evolved  on  the 
Hand  the  introduction  of  filter  pressing  -'-ems  of 
doubtful  profit.  It  might  be  possible  to  reduce 
a  0*5  dwt.  residue  to  a  0"3  dwt.  residue  by  all- 
sliming  in  approved  Kalgoorlie  fashion,  but  unless 
that  all-sliming  was  accomplished  for  less  than 
0'2  dwt.  the  increased  extraction  would  be  of  no 
advantage.  The  all- sliming  plants  of  this  field 
represent  the  highest  development  of  this  type  ol 
process,  but  their  success  is  due  to  the  fact  that 
they  have  been  evolved  as  a  result  of  certain 
conditions,  not  necessarily  the  same  on  other 
fields. 

Labour  Efficiency. — So  far  this  paper  has  been 
almost  entirely  descriptive,  but  I  now  pas 
that  portion  which  will,  I  think,  he  not  unpro- 
ductive of  controversy.  It  may  he  taken  as  an 
axiom  that  the  true  economic  conduct  of  any 
industry  is  very  largely  a  factor  of  the  efficiency 
of  the  labour  employed.  Eighteen  months'  work 
on  these  fields  has  more  than  ever  convinced  me 


thai  the  Hand  does  no1  obtain  that  labour 
efficiency  which  forms  so  important  a  factor  in 
determining  the  low  costs  ruling  In  Westralia.  As 
I  am  dealing  al  present  with  reduction  plants,  all 

comparisons  will  be  drawn  f surface  plants. 

At  a  future  date  I  hop,,  to  lay  before  you  a  paper 
dealing  with  underground  w<  rk,  and  in  that  paper 
tlii-  subject   will  be  more  thorough  I)  gone  into. 
By  the  courtesy   of  Mr.  J.  Sutherland,   genera] 
_•■!  of  the  <  (olden  Hoi  seshoe,  I  am  permitted 
to  append  detailed  cost  sheets  for  milling  as  well 
a>  the   labour  distribution  sheet    for   his   mine. 
This  mine  may  be  taken,  without  prejudice  to  any 
other  wet-crushing  plant,  as  typical  of  the  highest 
development    of    this    form    of    metallurgy    in 
Australia.       The    plant     is    divided     into     two 
portions,  an   older  50  head   mill   equipped  with 
concentrating  tables  and  grinding 
part  of  the  ore  by  agitation  and  part  by  pei 
tion  in   20  ft.  ■  7    ft.    vats.     The  more  modern 
mill  comprises   1""  Btamps,  l.L'7'1  lb.  in   w< 
concentrating  t  a  hies,  grinding  pans  and  tube  mills. 
Tin-  entire  product  of  this  mill  is  -limed.     With 
a  few  exceptions,  such  as  men  employed  in  the 
emptying  of  sand  vats  and  in  trucking  cona 
trates  who  could  be  replaced  by  an  equal  nnmber 
of  natives,  I  think  that  you  will  agree  with   me 
that    were    the    Horseshoe    transplanted    tec    the 
Hand    that   they   would    employ  just    as    many 
workers  i  excepting  those  previously  excepted  i  and 
in  addition  every  worker  would  h  r  two 

hoys  to  help  him  do  his  work.  It  is  to  this  waste 
of  native  labour  that  I  would  draw  attention  no 
hss  than  to  the  fact  that  the  skilled  worker  on 
these  fields  does  his  work  on  his  own,  whereas  on 
the  Rand  he  almost  invariably  has  the  assistance 
of  one  or  more  native-. 

This  applies  to  every  branch  of   surface   work. 
( >n  the  mine  where  I  am   at    present,    the   boiler 
range    consists    of    five   large    Lancashire    type 
boilers,  four  always  under  steam.     This  rai  _ 
tired  by  one  man.     In  Africa,  that  man  would  be 
a  baas,  and  tell  two  or  more  natives  what   to   do. 
There  is  an  engine  room  containing  the   winding 
engine,  ten-drill  compressor,    mine   pump  er  s 
and     battery     engine.       One     fir-- 
driver  per  shift  attends  to   the   whole    room,   the 
night  shift  man    (there   is  no  hauling   on    night 
shift)  cleans  the  engines.      How  many  hoys  would 
be  employed  in  this  engine   room    if   it    were   on 
tin-  Hand  ' 

Of  course,  it  means  harder  work  for  the  skilled 
worker,  hut  in  view  of  the  scale  of  wages  in 
vogue  on  the  Hand,  it  does  not  seem  much  to  ask 
that  a  man  should  do  the  same  work  that  he 
would  do  here  for  two-thirds  the  wage.  There  is 
the  same  waste  of  labour  in  the  assay  offices,  in 
the  sampler's  room,  in  the  shops,  and.  to  a  lesser 
extent,  in  the  cyanide  works.     There  is  no   need 
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The  Goldkn   Bobseshoe  Estates  Co.,  Ltd.— Battery  Expenses  for  Month  of  July,  1907. 


Particulars. 


vtendenct   ... 
Breaking — 

Feeding  and  tramming 
Power 

Electric  light 
Spare  parts  ... 
Repairs  and  maintenance 
ying — 

Attendance  ... 
Power 

Electric  light 
Repairs  and  maintenance 
Milling— 
Millmen 
Feeding 
Power 

Screens,  Bhoes  and  dies 
Mercury,  594  lb. 
Water, '1.200,000  gal.... 
Electric  light 

lying  and  sampling 
Smelting  and  retorting 
Repairs  and  maintenance 
Classifying  and  Concentrating — 
Attendance  ... 
Taking  to  bins 
Power 

Electric  light 
Repairs  and  maintenance 
Elevating — 
Power 

Electi  i<-  light 

Tailings,  wheel  attend,  and  repairs 
Tailings,  pump         ,,         ,, 
Cornish  lift  ,,  ,, 

Return    Water — 
Attendance  ... 
Power 

Electric  light 
Repairs  and  maintenance 
Fine  Grinding  (Cirit  Mills) — 
Attendance  ... 
Power 

Electric  light 
Liners 

Flints  (10  tons  17  cut.  2  qt.)     ... 
Repairs  and  maintenance 
Grinding  Pans  — 
Attendance  ... 
Power 

Electric  light 
Shoes  and  dies 
Repairs  and  maintenance 


Wages 


Total 


£65     5 

104  14  9 
72     3  0 

1     0  1 

56  16  11 

105  9  3 
5  14  10 
1     5  1 

33     3  8 


139     2     7 

99  13     4 

243  18     7 


23     1  6 

4   15  6 

12  17  o 

13  7  11 
179     0  1 

130     2  1 

48     6  0 

31   10  10 

1   17  9 

100  15  2 

85  18  2 

1     2  9 

35  16  9 

39  14  9 

14  8  11 

58     2  G 

21     9  9 

12 
47   12 

46  12  6 

264     8  1 

17  8 


31    11      5 


Total  Cost 


£124  1      8 

1  13     2 

73  16  10 

52  9     6 


23     9     6 

2      1      4 

65     0  10 


4     2     7 

667   18     8 

95  18     6 

60     2  10 

301   11     1 

7   17     3 

9     6  10 

13     3     8 

304     8     9 


47   11 

72   19 

2     5 


8  16     8 


76     4 

3     2 

47  16 


247   15  11 

1   17  3 

19  5  5 
53  18  9 

20  6  6 


109     9     8 

1     0     8 

60  10  10 


749     0  10 

1     8  11 

250     0  0 

48  11  6 

44     8  11 


162  7 

3  14 

126  0 

3  19 


£2,254     3     2  £3,838     2     8 


('.■-i  per  Ton. 

if  2.000  lb.      of  2.240  lb. 


£65     5  4 

104  14  9 
196     4  8 

2  13  3j 
73  16  10) 

109     6  5 

105  9  3 
29     4  4 

3  6  5 
98     4  6 


139  2 

7 

1-- 

103  15 

11 

.( 

911  17 

z 

8-! 

95  18 

6 

•( 

60  2 

10 

324  12 

7 

3- 

12  12 

9 

22  3 

10 

26  11 

7 

483  8 

1' 

4- 

130     2 
48     6 

107  15  5 

4  19  9 

148  11  11 

333  14  1 

3     0  0 

55     2  2 

93  13  6 


34 

15  5 

58 

2  6 

130 

19  5 

1 

13  3 

108 

3  6 

46 

12  6 

1,013 

8  11 

2 

6  7 

250 

0  0 

48 

11   6 

76 

0  4 

47 

11  9 

■64 

1  -03 

1-92 

03 

•72 

110 

1-03 
•28 
04 
•96 


40 
92 
92 
94 
59 
18 
12 
20 
23 
79 


1-27 

•47 
1-05 

■05 
1-45 

326 
•03 
■53 

•92 
•34 

•57 
1-28 

■02 
1-09 


235  7  1 

5  19  9 

126  0  0 

12  16  0 


£6,092     5  1014/11  6  5/6  73 


•46 
'•30 
•06 
■23 
•12 


•72 

1-15 
215 

03 

•81 
1-20 

1-15 
■32 
■04 

1-08 

1-52 

1-14 

999 

1-05 

•66 

356 

•14 

•24 

•29 

5-29 

1-42 
■53 

1-18 
•05 

1-63 

365 
•03 
•60 

103 

•38 

•64 

1-43 

•02 

1-19 


•45  -51 

9-81  11-10 

•02  -02 

2  -T,  2-74 

•47  •-»3 

•74  -83 


•52 

2-58 
•07 

1-38 
•14 


Tonnage  treated,  2l,yiU  of  2.240  Lbs 
=  24,539  tons  of  2,000  lbs. 


Cost  per  ton  of  2,240  lbs.,  \V»-.'es  2/0-69,  Stores  3/6-04,  Total  5/673. 
2,000  „  1/1005     „       3/1-53       „     4/1158 
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for  mi'  to  point  nut  to  you  the  advantages  to  be 
gained  by  taking  away  superfluous  natives,  and 
employing  them  on   useful  work,   whilst  leaving 

the  white  worker  to  do  his  own  work  instead  of, 
too  often,  watching  some  one  else  do  it.  1  freely 
admit  that  I  prefer  a  native  to  make  up  assay 
fires,  to  fetch  and  carry  generally  about  the  plant 
and  to  do  these  little  jobs  which  otherwise  I 
must  needs  do  myself.  At  present  with  the  ther- 
mometer at  110  in  the  shade  \  wish  for  him  even 
more.  But  economically  the  practice  is  indefena 
ible. 

The  function  of  the  native  worker  is  to  perform 
unskilled  work,  not  to  relieve  the  white  worker  of 
legitimate  exertion.  So  long  as  natives  were 
plentiful  the  practice  of  allowing  surface  workers 
the  services  of  one  or  more  natives  was  the 
natural  outcome  of  the  false  labour  conditions 
obtaining  in  South  Africa.  The  growing  need 
for  an  increased  supply  of  coloured  labour  in  its 
legitimate  sphere,  as  true  unskilled  workers  doing 
work  which  it  is  not  feasible  to  give  to  whites, 
renders  it  necessary  that  every  practicable  economy 
in  the  employment  of  such  labour  should  be 
•effected. 

I  venture  to  think  that  the  figures  quoted  in 
this  paper  afford  conclusive  proof  that  it  is 
possible  to  effect  such  a  reduction.  An  indirect 
advantage  which  would  be  secured  by  reducing 
the  number  of  surface  natives,  numerically  few  in 
any  one  case  but,  taken  over  the  whole  Rand, 
comprising  a  large  number,  would  lie  the  increased 
efficiency  of  the  white  workers.  This  will  prove 
a  gain  not  only  to  the  cost  sheet  of  the  mine  but 
to  South  Africa  as  a  whole. 

I  have  not  drawn  attention  to  these  points  in 
any  spirit  of  captious  criticism.  I  believe  that 
every  industrial  centre  can  learn  something  from 
other  centres,  and  as  the  predominant  characteristic 
of  the  Westralian  gold-fields  is  a  high  labour 
efficiency,  both  on  the  surface  and  underground, 
it  appears  most  necessary  to  draw  especial  atten- 
tion to  this  factor.  This  is  the  one  great  lesson 
which  the  Australian  gold-fields  can  teach  the 
Rand. 

Labour  Distribution. 

Golden  Horseshoe  G.   M.,  Kalgoorlie.     Average 

Tonnage,  22,500  Short  Tons. 


Men  per 

24  In  Mils 

(3  shifts). 

No.  1  Mill  (50  head)  — 

Shift  bosses          ...  ...  3 

On  12  concentrator  tables  and 

13  grinding  pans  ...  3 

Battery  feeders     ...  ...  3 

Stamp  man           ...  ...  1 

(Casual  ...              ...  ...  1 


Totals. 


11 


No.  .'  Mill  (100  head) - 
Shift  bo 

< >n  claf  sification  ... 
I  »n  ."><>  concentratoi  tabl 

1"  tube  mills    ... 
Battery  feeders    ... 

<  m  trucking  concent  rat 
( >n  tailings  elevatoi 
Stamp  men 

Sands  Plant — 

<  hi  pumping  solution 
( )n  discharging  val  - 

Slimes  Collection  "i"l  Agitation  I'" 

Shift  1 1' i 

i  )n  pumping  solution 

<  >n  setth  rs 

Filter  Press  Plants 

On  filling  and  washing 

On  discharging  and  closi 

<  iasual  ... 

Disposal  of  Residues — 

On  sands 

<  >n  Slimes 

General  Foremen  (day  and  night) 

Total 
7'of'il  Treatment  Costs — 

Labour  and  salaries 
Power    ... 

Repair  and  maintenance 
Stores  and  sundries 

Total 


The  President :  As  most  of  you  know.  Mr. 
Williams  was  on  these  fields  for  several 
He  often  writes  to  the  Council,  and  it  is  really 
very  gratifying  to  see  the  interest  he  continues 
to  take  in  the  Society.  In  connection  with  this 
particular  paper  his  remarks  on  labour  efficiency 
have  been  of  especial  interest  to  me.  He 
has  a  happy  way  of  expressing  his  views  and  I 
am  sure  you  have  been  just  as  much  intei 
in  them  as  myself.  I  move  a  vote  of  thanks  to 
him  for  his  p  iper. 

Mr.  J.  S.  Curtis  :  I  am  an  old  hand  at  pan 
amalgamation.  It  has  been  largely  discarded  in 
America,  and  I  think  it  has  also  been  discarded 
in  Europe,  but  may  exist  still  in  Australia  for  all 
I  know.  As  regards  fine  grinding,  the  modern 
methods  utilise  tube  mills  or  other  crushing  mills, 
which  are  far  in  advance  of  the  pans,  because 
the  wear  and  tear  of  the  shoes  and  dies  of  the 
latter  is  extremely  great. 


3 

3 

3 

3 

3 

3 

2 

20 

1 

1 

5 

3 

3 

12 

18 

3 

28 

2 

33 

4 

6 

10 

•) 

•> 

101 

s. 

d. 

•_' 

- 

4 

6  02 

1 

-   s 

4 

2  21 

] 

2 

10-70 
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THE  LABORATORY:  I TS  ECONOMIC 
VALUE 


{Bead  at  October  M ■■ '    <  \   1907.) 

By    A.    McArthub    Johnston,    M.A.,    l'.O. 
(Member). 


DIS<  DSSION. 

Mr.  A.  Whitby  :    The  subject  of  this  paper  is 

st,  and  the  author  has  dealt   with 

it  in  such  a  comprehensive  manner  that  at  first 

sight  there  appears  little  to  offer  in  the  way  of 

criticism. 

At  the  outset,  however,  I  find  that  he  considers 
the  status  of  the  assayer  to  be  vastly  improved. 
If  increasing  the  quantity  of  work  without  extend- 
ing the  facilities  for  doing  it  is  a  measure  of  the 
enhanced  value  placed  on  the  assayer's  services  I 
have  nothing  to  say.  It  is  true  that  somewhat 
more  reliance  is  placed  on  that  portion  of  the 
assay  work  which  comes  under  metallurgical 
cognisance,  and  it  is  equally  true  that  more 
accuracy  is  required,  but  at  the  same  time  the 
quantity  of  work  demanded  has  been  greatly 
increased,  as  I  said  before.  When  the  chief 
r  has  practically  to  do  nothing  but 
weighing  from  early  morn  to  dewy  eve,  as  must 
follow  if  he  doe-  150  to  200  assays  a  day,  I  fail 
how  supervision  of  the  other  work  can  be 
efficiently  carried  on.  The  ancient  controversy 
what  an  assayer  could  really  do  in  a  day 
and  what  was  actually  demanded  of  him  is 
wrapped  up  in  this  question.  Multiplication  of 
does  not  fill  the  bill  when  the  equip- 
ment is  merely  sufficient  to  properly  cope  with 
half  the  amount  of  work.  Nor  do  I  see  that  the 
assayer  is  in  any  way  benefited  by  the  assumed 
changed  conditions.  The  department  still  remains 
prejudiced  by  the  attitude  of  the  authorities  in 
considering  it  as  a  nece>sary  evil,  the  one  which 
shows  no  tangible  fruit,  and  therefore  the  last  to 
be  considered  when  improvements  are  wanted. 

Coming  now  to  the  main  object  of  this  paper, 
which  is,  as  I  take  it,  to  impress  on  the  mining 
authorities  the  economies  effected  by,  and 
the  consequent  necessity  for  a  proper  exami- 
nation of,  their  stores,  there  cannot  be  two 
opinions,  and  the  argunn-nt  holds  good  that  a 
suitably-equipped  laboratory  must  justify  its 
existence,  either  directly  fir  indirectly.  On  the 
other  hand,  it  i-  yerymuch  like  butting  at  a  brick 
Avail  to  attempt  to  assail  the  present  system  of 
buying,  and  in  contemplation  of  the  subject  one 
is  further  faced  with  an  undeniable  reluctance  on 
the  part  of  merchants  to  submit  to  any  scrutiny 
of  their  goods.  That  this  is  an  iniquitous  state 
of  affairs  is  quite  obvious,  and  it  must  in  time  give 
place  to  more  reasonable  methods.     The  system 


of  buying  on  guaranteed  samples  taken  from  bulk 
which  finds  acceptance  in  all  advanced  communities 
does  not  yet  appear  to  have  been  adopted  in  this 
country,  although  we  sometimes  pride  ourselves 
on  being  up  to  date.  It  was  in  operation  in  the 
firm  of  manufacturing  chemists  to  which  I  was 
attached  25  years  ago,  and  the  rule  was  absolute 
that  no  drug,  chemical  or  article  used  in  the 
works  could  be  passed  into  stock  without  a 
rigorous  examination  by  the  analytical  depart- 
ment. I  merely  mention  this  to  show  that, 
although  the  opinions  expressed  by  the  author 
and  Prof.  Wilkinson  indicate  that  the  system 
is  not  universal  in  England,  yet  there  are  firms 
who  fully  appreciate  the  advantages  of  a  works' 
chemist,  even  if  they  do  not  always  show  their 
appreciation  tangibly. 

it  is  now  ancient  history,  but  as  an  instance  of 
the  failure,  even  of  metallurgists,  to  grasp  an 
important  issue,  I  must  refer  once  again  to  the 
attitude  adopted  in  the  matter  of  cyanide.  It 
took  the  metallurgical  world  several  years  to 
grasp  the  fact,  of  which  the  chemist  was  ready 
to  assure  them,  that  cyanide  was  in  no  sense  pure 
with  a  98  guarantee.  In  one  or  two  instances, 
rather  than  admit  the  error,  metallurgists  advanced 
several  quite  puerile  ol  jections  to  the  use  of  sodium 
cyanide,  and  continued  to  advocate  the  use  of  the 
potassium  salt,  regardless  of  what  was  quite 
obvious  to  the  chemist  and  a  standing  source  of 
amusement  to  the  manufacturer  that  they  were 
only  being  supplied  with  an  impure  sodium  salt. 
To  my  own  knowledge  (and  admittedly  that  of  the 
manufacturer)  some  of  the  cyanide  sold  here  con- 
tained upwards  of  20%  of  common  salt  to  bring 
it  up  to  the  98%  standard  !  Whilst  this  was  the 
required  basist  no  effort  was  taken  in  the  manu- 
facture to  enJure  purity  in  the  substances  used, 
and  even  as  much  as  25%  of  inert  or  deleterious 
matter  found  its  way  into  the  manufactured  article. 
I  leave  it  to  our  business  men  to  work  out  the 
economy  or  otherwise  here  involved. 

The  materials  mentioned  by  Mr.  Johnston  as 
requiring  the  attention  of  the  chemist  are,  of 
course,  merely  examples,  and  do  not  cover  the 
ground,  and  it  is  one  of  the  characteristics  of  a 
\\.]i  appreciated  laboratory,  that  it  is  continually 
finding  fresh  material  to  work  on.  I  might  here 
instance  a  matter  of  considerable  importance  as 
affecting  the  health  of  the  mine  employee.  It  is 
no  secret  in  the  trade  that  owing  to  excessive 
competition  certain  medicaments  used  in  the  mine 
hospitals  are  not  what  they  should  be.  Take,  for 
example,  carbolic  oil  and  disinfectants.  With 
regard  to  the  former,  it  rarely  comes  up  to  the 
standard  laid  down  by  the  pharmacopoeia,  and 
the  latter  may  have  the  odour  of  the  phenol* 
without  containing  enough  to  justify  their  use. 
Again,  it  is  customary  to  supply,  usually  under 
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oontract,  cough,  diarrhoea,  tonic  and  other 
mixtures  made  up  in  quantity  to  prescription. 
Ihe  effect  of  this  is  sometimes  to  get  whal  used 
quite  common  in  the  Dutch  medicine  trade, 
where  the  "wonder  essentz"  was  often  made  the 
dumping  ground  for  any  derelict  tincture  or 
unknown  preparation  in  the  chemist's  shop. 
Remembering  that  it  is  extremely  difficult  to 
analyse  a  complex  prescription,  it  would  seem  to 
\n-  the  better  plan  to  order  the  ingredients 
separately  ;  then  it  might  1"'  possible  to  jud{ 
their  quality,  which  afterwards  would  be  extremely 
difficult. 

The  author  mention-,  somewhere  in  his  paper 
that  his  viscosity  results  convej  very  little  to  the 
engineer.  Surely  this  is  an  anomalous  sti  I 
affairs,  probably  arising  from  the  variety  of 
instruments  in  use  for  this  purpose.  Archbutt 
ami  Deeley  have  proposed  to  reduce  all  results  to 
what  they  call  absolute  viscosity,  so  that  the 
engineer  is  made  independent  of  the  instru- 
ment used,  whether  Redwood,  Engler,  Saybolt 
or  Doolittle  torsion.  The  present  practice  of 
reporting  the  rate  of  flow  in  terms  of  a  particular 
instrument  for  such  an  important  test  is  to  be  con- 
demned. Here  I  would  wish  to  remark  that  it  is 
highly  desirable  to  adopt  standards  in  apparatus 
and  methods  for  the  technical  examination  of  all 
substances  used  in  the  arts.  At  present  the 
Bection  of  applied  chemistrx  associated  with 
engineering  is  in  a  lamentable  state  oi  confusion, 
and  the  public  analyst  is  frequentlj  forced  by  the 
works'  chemist,  who  is  generally  in  a  better 
position  for  it,  to  acquire  apparatus  winch  is 
ssively  costly,  and  at  the  same  time  merely 
transitory  in  advantage.  There  is  little  doubt  in 
my  mind  that  the  old  Thomson  calorimeter,  for 
example,  was  capable  in  the  hands  of  an 
experienced  worker  of  giving  results  tpiite  con- 
formable with  the  work  done  by  any  ordinary 
class  of  coal,  whilst  admittedly  tailing  with 
anthracites  and  cokes,  but  this  does  not  form  any 
justification  for  the  compulsory  usage  which  has 
been,  as  T  say.  forced  on  us  of  an  instrument 
which  costs  nearly  ten  times  the  price  and  does 
not  give  any  better  results  when  worked  against 
extended  experience  with  the  Thomson.  More 
important,  however,  is  uniformity  in  methods  of 
analysis.  Taking  steel  for  example,  several 
recognised  methods  are  in  use  for  the  determina- 
tion of  carbon,  most  of  which  are  based  on  the 
solution  of  the  iron  and  the  subsequent  oxidation 
of  the  carbon  to  CO.,  which  is  either  weighed  or 
measured.  It  is  manifest  that  the  initial  process 
of  solution  is  one  on  which  all  chemists  should  be 
agreed.  Quoting  from  Stillman,  the  American  com- 
mittee on  standard  methods  of  iron  analyses  found 
that,  contrary  to  the  usual  practice,  the  solvent  at 
the  outset  must  not  be  neutral,  but  strongly  acid. 


\-  il.e\   -;,).  tin-  is  quite  contrarj  to  the  English 
practice,. and   if   my  own    -  mo  1 1   experience   with 
high  carbon  steels  is  to  be  relied  on,  not  l>y  any 
means  a  safe  procedure,  the  evolution  of  hydro- 
carbons being  admitted  I  do 
not  wish  to  take  uptime  unnecessarily,  but  this 
solitary    example   could   be  multiplied    to 
almost  every  article  which  cori                 thenotice 
oi     the    engineering    chemist.      Even    am 
public  analysts  the  insufficiency  of  method 
examining  butter  forms  onlj  onei  sample  am 
many. 

Mr.    E.    H.   Croghan  :   In  contributi 
few  remarks  on  Mr.  John-ton'-,  practical  paper,  1 

ire  lie  deserves  our  best  thanks,  since  I  h 
the  medium  of  our  Journal,  -'The  Laboratory; 
Its  Economic  Value,"  is  brought  before  the 
public  eye,  and  especially  before  the  various 
mining  groups.  With  the  exception  of  the  _ 
Mr.  Johnston  is  connected  with,  the  rest  of  the 
groups  in  the  past  and  up  to  the  pn  sent  have  only 
dabbled  with  the  subject  and  are  still  in  the  mire 
in  failing  to  appreciate  its  value  and  possibilities. 

The  laboratory  is  an  important  asset,  and 
certainly  deserves  their  combined  serious  con- 
sideration. By  this  I  mean  it  should  not  be 
necessary  that  each  group  should  go  to  the  - 
expense  of  having  a  properly  constituted  labora- 
tory of  their  own,  but  should  rather  contribute 
to  the  maintenance  of  one  central  laboratory, 
with  whose  co-operation  it  should  be  possible  to 
work  in  perfect  harmony  to  the  mutual  benefit 
of  the  whole  industry.  In  my  opinion,  it  is  a 
narrow-minded  policy  to  adopt  the  attitude  that 
if  one  -roup  secures  better  results  than  another, 
why  should  it  give  the  benefits  of  its  experience 
to  another  .'  I  feel  sure  that  investigations  have 
been  instituted,  say,  by  a  group,  when  the 
questions  have  already  been  solved  by  others, 
thus  incurring  unnecessary  expenditure. 

To  a  certain  extent    we  are  not  all  here  for  the 
benefit  of  our  health,  still,  while  we  are  hei 
should    work    as   much  as   possible   not  on! 
ourselves,  but  also  for  the  mutual  welfare  of  the 
country  and  posterity. 

It  would  be  a  very  poor  outlook  for  any 
country  depending,  say,  on  it-  agricultural 
resources  if  farmers  did   not  s,  exchang- 

ing ideas,  and  also  verifying  suggestions  made  to 
them  by  their  Central  Government  Agricultural 
Department.     It,   therefore.  me   that, 

with   the  Technical    S<  3  we  have  here  and 

the  institution  of  a  combined  group  laboratory, 
we  should  be  in  a  position  not  only  to  help 
in  developing  the  gold  industry  to  its  maximum 
value,  but  also  to  devote  time  to  the  best  treatment 
of  low-grade  propositions,  refractory  ores,  etc., 
as    well   as    the    conduct    of    other    base    metal 
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industries,  which  we  all  hope  will  be  opened  up 
in  the  near  future.  The  expense  and  up-keep  of 
such  a  laboratory  need  not  necessarily  devolve 
solely  on  the  shoulders  of  the  mining  groups, 
but  should  also  be  granted  State  aid.  It  would 
certainly  be  better  to  capitalise  a  realisable  asset 
such  as  the  preceding,  rather  than  institute  so- 
called  experimental  funds.  The  benefits  that  must 
accrue  from  its  proper  conduct  should  go  along 
way  to  secure  the  confidence  of  European  and 
other  investors,  and  in  conjunction  with  the 
development  of  the  agricultural  industry  should 
do  a  good  deal  in  helping  to  form  the  foundations 
of  what  we  all  hope  will  be  a  prosperous 
country.  In  making  the  preceding  remarks  as  a 
private  individual,  I  quite  appreciate  that  I  am 
advocating  what  may  seem  a  policy  possibly 
dangerous  to  private  laboratories,  but  if  a  scheme 
should  ever  be  entertained,  which  to  me  seems 
only  a  matter  of  time,  I  feel  convinced  that 
the  matter  can  be  and  should  be  arranged  without 
infringing  their  interests  and  means  of  livelihood. 
I  now  come  back  to  one  or  two  details  of  Mr. 
Johnston's  paper  from  a  chemical  point  of  view. 
At  present  the  method  of  reporting  cyanide  as 
containing  over  100  potassium  cyanide  must 
seem  a  curious  punt  to  the  ordinary  eye.  Would 
it  not  be  better  to  report  in  terms  of  cyanogen, 
at  the  same  time  including,  if  necessary  its  equi- 
valent  in  terms  of  either  potassium  cyanide  or 
sodium  cyanide,  or  both  I  The  meaning  would 
then  be  at  least  clear  to  any  person. 

I  do  not  quite  agree  with  the  method  of 
determining  volatile  matter  in  coals  adopted  by 
Mr.  Johnston.  The  standard  method  is,  I 
bdieve,  carried  out  in  a  platinum  crucible  and 
lid,  only  continuing  the  heating  one  minute  after 
the  disappearance  of  the  flame  and  done  over  a 
good  Bunsen  burner.  At  one  time  I  employed 
Mr.  Johnston's  method,  but  I  found  it  was  diffi- 
cult to  get  uniform  results  with  muffle  heating. 
In  regard  to  the  platinum  crucible  method  I 
found  that,  with  different  sizes  of  crucibles,  results 
varying  by  05  to  2%  were  obtained  on  a  basis 
of  30%  volatile  matter  being  present.  It,  there- 
fore, seems  evident  that  a  standard  size  of  crucible 
should  be  used  for  comparative  data.  In  regard 
to  a  factor  for  ascertaining  the  evaporative  power 
of  coals  from  their  proximate  analysis,  I  take  the 
liberty  of  quoting  one  given  to  me  by  Mr.  H.  D. 
Bell,  assayer,  York  mine  : — 

If  the  moisture  and  ash  are  carefullydetermined, 
and  the  difference  between  the  sum  of  their 
percentages  and  100  be  multiplied  by  01 4,  it 
will  be  found  that  with  ordinary  bituminous 
coals,  the  results  agree  very  well  with  the  Mahler 
bomb  data.  As  regards  its  application  to  anthra- 
cite coals,  I  am  not  in  a  position  to  state  if  it  is 
satisfactory. 


The  subject  of  boiler  feed  waters  and  their 
treatment  seems  to  me  a  matter  on  which  many 
engineers  require  some  education.  Processes  are 
often  adopted,  the  mechanical  arrangement  of  which 
is  not  only  primitive,  but  is  often  more  expensive 
than  or  costs  as  much  as  the  installation  of 
a  proper  plant ;  also  the  chemicals  recommended 
and  the  quantity  and  mode  of  application  are 
not  conducive  to  the  wellbeing  and  life  of  the 
boilers.  With  these  crude  plants  the  oils  from 
the  condensers  are  never  eliminated  as  they 
should  be,  for  even  if  they  are  purely  mineral, 
they  should  not  be  allowed  to  re-enter  the  boilers. 
On  the  matter  of  the  purification  of  boiler  feed 
waters  and  boiler  corrosion,  I  have  some  inter- 
esting data,  which  I  hope  to  be  able  to  place 
before  you  at  some  future  time.  The  use  of 
boiler  fluids,  anti-incrustants,  etc.,  should  never 
be  allowed,  especially  if  recommended  to  be 
employed  inside  the  boilers.  If  engineers  only 
knew  how  they  are  imposed  upon  by  these 
wonderful  cures,  I  feel  sure  they  would  leave 
them  severely  alone.  At  any  rate,  if  desired, 
they  should  never  be  adopted  without  ascertain- 
ing their  absolute  composition,  and  even  then 
should  be  handled  with  suspicion. 

With  reference  to  lubricating  oils,  greases,  and 
rope  dressings,  I  think  only  mineral  oils  should 
be  employed,  especially  for  high  pressures  and 
temperatures,  and  no  admixture  of  vegetable  or 
animal  oils  of  any  description  should  be  allowed, 
or  if  present  they  should  be  brought  under 
certain  guaranteed  percentages.  In  conclusion, 
I  am  sure  that  the  publication  by  Mr.  Johnston 
at  some  future  period  of  the  results  of  the  micro- 
scopic analysis  of  metals  will  afford  a  paper  of 
great  local  practical  value. 

The  President :  I  am  sorry  to  say  that  Mr. 
Johnston  is  very  ill  at  present,  and  I  am  afraid 
that  it  will  be  some  time  before  he  is  about  again. 
It  is  hoped,  however,  that  he  will  be  well  enough 
to  reply  to  the  discussion  at  the  next  meeting. 

THE  ORIGIN  OF  THE  GOLD  IN  BANKET. 


(Having  reference  to  Prof.  J.  W.  Gregory's  paper 
on  the  same  subject,  read  before  the  Insti- 
tution of  Mining  and  Metallurgy.) 

(Head  at  January  Meeting,   1908.) 

By  J.  S.  Curtis  (Member). 

DISCUSSION. 

Mr.  J.  T.  Milligan  :  On  p.  201  of  the 
Journal  the  author  states:  "It  must  be 
remembered  that  the  matrix  of  the  banket  is  basic, 
and  being  basic,  quartz  cannot  predominate."  In 
support  of  the  author's  infiltration  theory  I  have 
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noticed  that  where  a  considerable  Dumber  of  quartz 
rehu  or  stringers  are  found  running  through  the 
banket,  these  sections  of  reef  are  invariably 
of  poor  value.  No  doubt,  at  these  points,  owing 
to  the-  predominance  of  quartz  the  i  ef  is  acidic 
;um1  precipitation  did  not  take  place  or  whs  much 
leas  than  the  average.  These  quartz  veins  being, 
of  course,  filled  in  subsequent  to  the  deposit  of 
the  banket,  it  follows  that  they  could  have  had 
no  influence  on  gold  already  deposited  in  a  placer. 

SOME    FEATURES   OF   SILVEB    ORE 
TREATMENT  IN  MEXICO. 


(Read  at  January  Meeting,  1908.) 


By   W.  A    Caldecott,  B.A.,  F.C.S.  (.Member). 


Part  I. — Works  Practice. 

The  President  :  Mr.  Caldecott  brought  this 
Cuchara  to-night  for  inspection.  It  is  used  for 
finishing  "  pannings  "  in  Mexico,  and  it  is  really 
identical  with  the  horn  spoon  which  we  occasion- 
ally use  in  prospecting.  Of  course,  the  idea  is 
that  you  can  do  your  final  panning  much  better 
in  such  a  spoon  than  in  an  ordinary  pan.  You 
can  get  a  very  nice  tad  indeed  which  shows  up 
far  better  on  the  horn  background  than  in  the 
ordinary  pan. 

THE  INCIDENCE  OF  METHODS  OF  PAY- 
MENT ON  THE  EFFICENCY 
OF  MINERS. 


(Head  at  November  Jf<>>i'n</,  1907.) 


By  Kenneth  Austin,  M.Am.I.M.E. 


MSCUSSION. 

Mr.  A.  Richardson  :  The  author,  in  his  short 
paper,  has  touched  the  fringe  of  a  subject  which 
gave  rise  to  much  controversy  during  the  strike 
and  to  many  vigorous,  if  biassed,  statements  before 
the  Mining  Industry  Commissi!  m.  It  has  also  been 
the  object  of  much  close  investigation  in  America, 
the  country  which  leads  in  the  scientific  solution  of 
labour  problems,  and  one  of  their  ablest  experts 
recently  laid  it  dowm  as  a  fundamental  principle 
that  high  wrages  and  low  labour  costs  form  the 
foundation  of  the  best  management. 

That  a  perfect  system  will  be  devised,  in  this 
generation,  at  any  rate,  seems  doubtful,  but  as  the 
science  of  mining  becomes  more  exact  so  do  the  pro- 
spects of  finding  a  suitable  system  become  brighter. 
Turning   to    the    various   points    raised    by    the 


author   U    they  occur,   I    am,    first   of   all,    in    full 

agreemenl  with  ban  as  to  the  nndesirability  ol 
introducing  a  Compulsory  Arbitration  Act,  a-  its 
enforcement  in  other  colonie    oae  given  rise  to 

grave  constitutional  difficultii 

In  New  Zealand,  for  instance,  the  Labour  <  <»n- 
ference  declared  that  it  had  oo  confidence  in  its 
Arbitration  Court,  and  the  Federation  of 
Employers  Btated  that  as  a  result  of  the  Ad 
there  had  never  been  greater  friction  in  labour 
matters  than  at  present,  and  that,  while  the  cost 
of  production  had  been  seriously  affected,  the  con- 
ditions of  the  worker-  as  a  whole  had  not 
improved.  In  that  country,  because  of  the 
business  dislocation  and  nnrestfulness  begotten 
of  the  Act  and  the  destruction  of  all  sympathy 
between  master  and  man,  it  is  often  a 
whether  it  would  not  be  better  to  have  a  strike 
and  have  done  with  it  .' 

Again,  in  New  South  Wales  the  coal  miners 
ever  since  the  introduction  of  the  State  Industrial 
Arbitration  Act  have  generally  refused  to 
acknowledge  any  judgment  with  which  they  were 
not  in  sympathy.  A  compulsory  arbitration  act 
is,  to  put  it  plainly,  merely  sociali.-m  masquerad- 
ing in  a  fancy  dress,  which  in  these  days  should 
deceive  no  one. 

The  right  of  workers  to  form  labour  unions  for 
mutual  protection  is  admitted,  but  where  they 
injure  the  country  and  themselves  is  in  fixing  a 
maximum  daily  task  which  no  man  must  exceed, 
thus  stifling  individual  effort  and  reducing  every- 
thing to  a  dead  level  of  wooden  performance. 

The  argument  that  the  miner  does  not  accom- 
plish the  best  results  because  of  the  insecurity 
consequent  upon  the  rule  of  24  hours'  notice  of 
dismissal  seems  scarcely  impartial,  since  in  the 
other  departments  where  it  is  in  force  no  such 
prejudicial  effect  has  been  observed 

('Mining  to  the  merits  and  demerits  of  the 
usual  systems  I  notice  that  day's  pay  has  none 
of  the  former  granted  to  it,  a  verdict  which  seems 
somewhat  harsh,  as  a  system  that  confers  a  large 
measure  of  contentment  due  to  a  fixed 
lessens  friction  by  reason  of  the  few  opportunities 
for  disputes,  and  encourages  a  friendly  co-opera- 
tion throughout,  must  have  some  comm 
value.  With  it  mining  is  more  carefully  and 
Bafely  performed,  though  there  is  generally  a 
waste  of  explosives,  and  it  has  in  its  favour  a 
simplicity  of  accounts  which  is  not.  as  the  author 
would  have  us  believe,  a  feature  of  the  contract 
system. 

If,  however,  as  on  some  mines  a  close  account 
is  kept  of  fathomage,  footage,  and  stores,  in  order 
to  check  and  locate  inefficiency,  then  the  accounts 
are  probably  not  so  simple  as  those  of  contracts. 
The  bonus  system  I  consider  to  be  more  elastic 
than  the  contract  system.  Its  accounts  are  not  at  all 
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complicated  when  once  understood, and  dissatisfac- 
tion amongst  the  men  is  reduced  almost  to  the  day's 
ird.      Whatever    happens,  a    wage    is 

I.  there  being  no  possibility  of  coming  out 
in  debt  or  of  those  violent  fluctuations  in  pay 
common  to  the  contract  system  which  are  the 
-  •  much  suspicion  in  the  minds  of  the 
workers.  The  contract  system,  is  a  more  fruitful 
source,  of  discontent  amongst  the  men  than  any 
Other.  It  demands  a  great  deal  of  supervision  to 
check  the  inevitable  sloppy  mining,  due  to  a  chase 
for    fathoniage    at    any  cost,  careful    mining   as 

_  ds  the  following  of  reefs,  and  keeping  stope 
width.-  low.  Bringing  down  dangerous  hanging  or 
supporting  bad  ground  with  a  plentiful  supply  of 
pillars,  is  looked  upon  by  the  contractor  as  a  matter 
where  compulsion,  not  initiative,  is  required; 
moreover,  the  incentive  to  do  his  best  work  is 
effectively  restrained  by  the  fear  of  a  "cut." 

A  man  on  day's  pay  or  bonus  is  as  contented 
linary  human  nature  admits  of  and  readily 
-  instructions,  but  directly  he  goes  on  contract 
he  will  scarcely  slide  down  a  stope  unless  he  is 
given  a  price  per  foot  for  doing  so,  and  his 
attitude  towards  those  in  authority  is  more 
aggressive  than  agreeable.  This  sort  of  thing, 
seemingly  inseparable  from  the  system,  renders 
the  society  of  the  miners  and  officials  mutually 
distasteful,  largely  destroying  the  good  under- 
standing so  helpful  to  co-operative  effort. 

If  contracts  are  given  out  for  three  or  more 
month-,  and  I  am  in  favour  of  this,  the  agreement 
requires  to  be  very  carefully  drawn  up,  as  the 
miner  is  a  bird  of  passage  and  can  rlit  when  small 
cheque-  threaten,  whereas  the  company  must  sit 
and  be  shot  at  by  the  big  cheque.  A  10%  reten- 
tion would,  I  think,  be  sufficient  to  cover  all 
ordinary  contingencies,  and  these  contracts  should 
include  drill  maintenance  (exclusive  of  hoses),  for 
which  2s.  extra  per  fathom  would  probably  suffice. 
Spare  columns  should  be  provided,  if  asked  for, 
and  wherever  possible  one  man  should  be  given 
one  face.  I  see  no  reason  why  the  letting  of 
faces  by  tender  should  not  be  given  a  trial,  those 
wishicg  to  tender  being  allowed  to  inspect  the 
working  place  and  to  familiarise  themselves  with 
the  conditions.  This  is  often  done  in  Australia 
and  America  and  might  solve  some  difficulties  here. 

If  any  new  system  is  to  be  introduced  it  is 
advisable  to  make  the  change  very  gradually,  as 
miners  always  regard  any  new  scheme  with  great 
suspicion,  and  it  is  of  vital  consequence  that  the 
complete  sympathy  of  those  in  control  under- 
ground be  secured,  as  without  their  loyal  support 
important  details  may  not  receive  proper  atten- 
tion. It  is,  to  mention  one  point  often  over- 
looked, a  help  to  the  efficient  carrying  out  of  any 
system  of  control,  if  shift-bosses  are  given  staff 
quarters  and  a  staff  position.     In  a  mine  as  in  an 


army  it  is  detrimental  to  discipline  if  a  lieutenant 
is  on  too  familiar  terms  with  his  men. 

As  the  author  has  not — more's  the  pity — 
given  us  any  concrete  examples  to  facilitate 
criticism,  1  will  furnish  a  few  brief  details  of 
some  systems  that  have  been  tried  here. 

A  system  analogous  to  the  payment  of  colliers 
by  the  weight  of  coal  produced  was  employed  at 
the  City  and  Suburban  after  the  war  up  to  the 
time  of  the  strike,  and,  it  is  said,  gave  satisfaction. 
Every  truck  was  tallied  and  credited  to  the  miner 
from  whose  stope  it  came,  payment  being  based 
on  the  number  of  trucks  sent  to  the  shaft.  To 
check  the  inclusion  of  waste  a  bonus  was  given 
for  close  stoping  widths,  a  pro  rata  charge  was 
made  against  the  men  tor  waste  sorted  out  at  the 
surface,  and  Is.  a  ton  was  given  for  waste  sorted 
out  below. 

Another  one,  originated  by  Carl  A.  Davis,  of 
the  Centre  Star  and  War  Eagle  mines  of  liossland, 
B.C.,  known  as  the  hole  contract  system  was  as 
follows  : — 

There  were  two  machine  drilling  shifts,  7  a.m. 
to  4  p.m.,  and  4  p.m.  to  1  a.m.,  with  one  hour 
meal  interval  in  each.  The  location  of  holes  was 
indicated  by  the  shift  bosses,  misplaced  holes 
being  disallowed  for  payment.  A  special  blasting 
gang  worked  from  1  a.m.  to  7  a.m.,  and  handled 
all  the  explosives.  The  advantages  claimed 
were  : —  Paving  in  explosives  owing  to  their 
being  used  by  picked  men,  and  blasting  on  one 
shift  induced  better  ventilation,  especially 
applicable  to  stopes  with  irregular  ore  bodies 
which  present  great  difficulties  to  measurement. 
Machines  of  one  man  could  be  moved  about  at 
will  or  mixed  with  those  of  another  without 
mixing  measurements  The  men  increased  their 
earnings  from  $3*50  to  $4  0— 84-25  per  shift, 
while  the  ton  stoped  now  cost  the  company  $>0'477 
as  against  $0-865  with  the  wage  system,  and 
development  $8"79  per  foot  as  against  $11*14 
with  an  average  speed  per  month  cf  97'8  ft.  with 
the  hole  contract,  as  against  50"8  ft.  wich  the 
wage  system. 

This  scheme  was  tried  at  one  of  our  deep  levels 
for  about  a  year,  but  as  it  has  been  abandoned 
one  must  conclude  that  it  did  not  come  up  the 
Lvel  claimed  for  it  by  its  originator.  The  price 
paid  was  C)},(\.  per  foot  on  the  first  rig  up,  and 
7d.  on  the  second  :  the  men  averaged  about  25s. 
a  shift,  and  disputes  were  few  ;  the  holes  drilled 
on  the  day  shift  were  measured  by  the  night  shift 
bosses  and  so  on,  all  misplaced  holes  being 
disallowed.  The  objections  to  this  method 
appear  to  have  been  that  it  threw  a  great  amount 
of  extra  work  on  the  shift  bosses  and  the  men 
were  up  to  every  conceivable  dodge  to  get  holes 
measured  twice  over,  they  also  so  strenuously 
opposed  the   introduction   of  the  blasting  gang, 
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the  most  importanl  feature,  that  it  had  to  be 
abandoned,  with  a  consequent  waste  of  expli 
Thi-*  Bomewhat  novel  method,  which  has  been 
Bubjected  to  much  adverse  criticism,  might  have 
been  a  success  had  the  c  mditions  been  more 
favourable,  and  it  is  worthj  of  notice  thai 
W.iihi  Grand  Junction  mine  of  New  Zealand  has 
recently    discarded    the   conti  tern    in    its 

favour. 

The    next    is   a   bonus  system,  as  follow 
Machine  stoping,  rate.   (.">>.  per  fathom,  all  pillars 
being  measured  in.     Supplies,   blasting  gelatine 

i  case,  gelignite  t5s.,  native  shifts  2  s.  '.it I.  each, 
other  stores  at  cost.      Much  man   was  guaranteed 

a  shift  in  consideration  of  his  running  as 
many  machines  as  efficiency  permitted  :  half  the 
balance,  after  the  wage  had  been  charged  against 
the  fathomage  profit,  went  to  the  miner,  all 
debits  being  wiped  off  by  the  company.  Hand 
stoping.  rate,  62s.  to  65s.,  according  to  stope,  all 
pillars  measured  in,  supplies  as  before  j  16s.  8d. 
per  shift  was  guaranteed  and  charged  against  the 
fathomage  profit,  half  the  ba  ing  to  the 

miner,  the  debits  being  wiped  off.  Band  develop- 
ment 32s.  6d.  per  foot,  the  conditions  being 
similar.  Machine  development,  a  contract  at 
27s.  6d.  per  foot  for  the  first  80  ft.,  and  a  bonus 
of  5s.  per  foot  for  anything  beyond.  The  next 
is  a  sliding  scale  system  of  bonus  for  hand  stoping, 
one  which  gave  satisfaction  on  the  mine  in  which 
it  was  employed.  The  stopes  were  divided 
into  five  classes,  according  to  the  difficulties  they 
presented,  and  payment  was  made  on  the  basis 
of  the  average  fathomage  broken  per  3  ft.  hole,  a 

nable  consumption  of  explosives  being 
permitted  for  each  class  of  stupe. 


HAND  STOPINo. 

Fathoms 

C 

asses  ami  Prices 

per  Shift. 

per  :>  ft. 

Hole. 

1 

2 

."> 

4 

■  ' 

038 

10  0 

•042 

10  0 

12  6 

•046 

10  0 

12  6      15  0 

■050 

10  0 

12  6 

15  0      L7 

•i  i.-,  j 

10  0 

12  6 

15  0 

17  6      20  0 

•058 

12  6 

15  (» 

17  6 

•062 

15  0 

17  6 

20  0 

2  2  6 

•066 

17  6 

20  0 

22   6 

25  0 

•070 

20  0 

22  6 

25  0 

27  6 

•074 

22  6 

25  0 

27  6 

•07S 

25  0 

27  6 

•082 

27   6 

Explosive 

allowan 

ce  in  fathoms,  p 

t-8 

4-6          4  1 

" 

40 

The  miner  was  debited  with  half   the   cost    of 
any  excess  of  explosive  used  over  these  allowances 


and  credited  with  ball  the  value  of  the  amount 
of  explosi  e  saved.     Th    n  iximum  wage  allowed 

6d.  per  Bhift,  the  minimum  •■■ 
108.  per  ghift  and  a  d  note. 

M  ichine    toping  "i  line  mine: 

A   Ha  in,  all  pi 

given   in  a-   fathomage.     HI  • .  the 

explosive 

Native  shifts  2s.  9  b ;  other  usual  su 

at  cost   price.     Spare  columns  were  provii 
facilitate  quick      _ 1  ip,  but   they  v. 

but  little  ad  van 

Finally,  there  i-  tie-  tributi   system  when   . 
is  made  per  pei  I  on  a  slid 

ling  t< >  the  value  of  the   rock,  a  charg 
Ins.  per  ton  being  made  on  all  rock  crush 
an  addition  d  check  on  the  in  lusi  m  ■  ■ 

These   tew   examples,   to  which    mai 
might    be  added   with   advantage,    w 
show  that  it  is  not  for  wanl   of  trying  that  the 
Kami  has  n<>t  yel  standard  system  for 

the  payment  of  miners,  and  will  support  the  view- 
that  all  new  ideas  are  worthy  it  is 
only  by  making  experiments  ami  taking  rides 
that  the  industry  can  move  forward. 

The  meeting  then  closed. 


Visit   to  the  Witwatersrand  Deep,  Ltd. 


On  Saturday,  25th  January,  _    numberof 

the  members   visited    the    Witwatersrand     I 
Ltd.,  on  the  invitation  of  the  General  Ma'    _ 
Mr.  Hem;.   Bay.     The  whole  of  th  works 

:     -      era]     poil 
interest  were  given  close  attention,  an 

a  the  Templar  skips  and  cages,    hi     ew  coal 
burning  crucible  and  nmfH  ■    turn 
and  the  method  of  utilising  waste  he  it  for  warm- 
ing the  solutions  of  the  slimes  pi 
this  having  been  read  quite  recently 

sty  by    Mr.   A.   8a  kinson.*     I'm-    f«  llowing 
figures  ami  descriptions  are  of  interest  : — 

ft  has 
been  equipped  in  four  compartments  with  Templar 
skips  an. I  _  3.  The  Templar  skip  is  well 
adapted  for  compound  -hafts,  running  on  _ 
in  the  vertical,  and  on  wheels  in  the  incline 
portion  of  the  shaft. 

In    the    two    western    coin 
skips    are    rep!  ■"    two 

three-deck       s    j,      K 

12    |  .    each    deck.     A  qu»ck   changing 

device  has  been  installed  by  which  the  two  -kips 
can   be  taken  off  and  the   two  three-deck  cages 

ie  Utilisation  ..f  Wiu  -  '■<•  by 

.Mr.  A.  Salkinson,  this  Journal  voL  riii.,  Jul  iM3-40t5. 
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put  on  in  15  minutes.  A  three-deck  ladder  plat- 
form, travelling  on  rails,  is  brought  up  to  the 
shaft  when  the  cages  are  in  use.  so  that  all  the 
deck^  of  the  cage  can  be  loaded  or  unloaded  with- 
out shifting  the  position  of  cages  in  the  shaft. 

U-ourning  Crucible  and  M  utile  Furnaces 
Combined  for  Assaying,  —  Cost  of  erection 
(approximate),  £53.  Estimated  capacity,  500 
assays  per  day. 

X.B. — Calculated  on  a  basis  of  2  A.T.  and 
3  A.T.  charges  fused  in  G  and  J  crucibles,  pro- 
ducing 27  to  30  gm.  lead  buttons,  cupelled  on 
No.  7  cupels. 

Estimated   total   cost  of  fuel  per  assay  when 
fusing  and  cupelling  500  assays  per  day,  0-46d. 
Average  number  of  fusions  per  month, 

done  in  this  office     ...  ...  3,500 

Previous  cost  of  fuel  per  month  (coke)  £63     0     0 
Present  cost  of  fuel  per  month  (coal)     16     0     0 
Saving  per  month  in  fuel  alone       ...      47     0     0 
Life  of  muffle  in  coke  furnace  . . .      One  week 

Cost  of  muffles  per  month  ...     £3   12     0 

Life  of  muffle  in  present  coal  furnace       12  weeks 
Cost  of  muffle  per  month  . . .     £0     6     0 

Total  saving  per  month  ...  ...      50     6     0 

Total  saving  per  year       ...  ...   603     0     0 

Other  advantages. — All  roasting  and  igniting 
done  in  third  muffle  without  delaying  cupellation. 
All  parting,  evaporating  solution,  assays  and  dis- 
tilling water  done  on  hot  plate  by  waste  heat. 
Greater  control  of  temperature  and  air  supply  to 
muffles.  Xo  coke  or  gas-carbon  to  break.  No 
choking  fumes  of  S0.2  and  much  less  heat  for  the 
man  who  does  the  fire-work. 

Heating  of  the  Solutions  in  the  Slimes  Plant. — - 
The  following  figures  are  based  on  10,000  tons 
of  slimes  treated  per  month  :  — 

Q.        f       f  4  collectors  40' x  IV  4" 

f  i  .  -  6  treatment  tanks  42'  6"  x  14'  4" 
presentplant   j   2  treatment  tatjks         4(y  x  u>  r 

Total  capacity  (collectors  and  treatment  tanks) 
214,240  cub.  ft.  or  646  cub.  ft.  per  ton  of  slimes 
treated  per  24  hours. 

Treatment  tanks  capacity,  157,989  cub.  ft.  or 
474  cub.  ft.  per  ton  of  slimes  treated  per  24  hours. 

Summer  temperature  of  solutions  (without 
heat)  about  70"  F. 

Summer  temperature  of  solutions  (with  waste 
heat  as  at  present)  about  85°  F. 

In  winter  (without  heat)  solution  temperature 
is  about  50*  to  55'  F. 

Results  with  Warm  Solutions. — September  to 
November,  1907. 


Average        Average  Charge    Average  Residue 
Slimes  Tonnage.        Value.  Value. 

1-979  dwt.        -320  dwt       83  83% 


Average 
Extraction. 


Average  Residue  Value.  Average  Extraction. 

■237  dwt.  88  02% 

To  treat  10,000  tons  of  slimes,  according  to  the 
average  Rand  practice,  five  extra  tanks  would  be 
required  at  a  cost  of  £5,000,  giving  a  total 
capacity  of  915  cub.  ft.  per  ton  of  slimes  treated 
per  24  hours.  The  installation  of  the  heating 
scheme  cost  £500.  At  present  11,700  tons  of 
slimes  are  being  treated  per  month. 

At  the  close  of  the  inspection  the  party  was 
hospitably  entertained.  The  President  (Prof.  J. 
Yates)  moved  a  vote  of  thanks  to  the  manage- 
ment, which  wras  responded  to  by  Mr.  H.  Hay. 


Notices  and  Abstracts  of  Articles  and 
Papers. 
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The  above  figures  do  not  include  gold  recovered 
from  the  slimes  dam  ;  adding  this,  the  following 
results  are  obtained  : — 


CHEMISTRY. 

Antimony  and  Tin  Assay.—"  One-half  ^ram  of 
the  alloy  is  dissolved  at  40  to  50°  in  a  mixture  of 
\5  c.c.  of  nitric  acid  (sp.  gr.  142),  15  c.c.  water,  and 
6  gm.  of  tartaric  acid.  When  dissolved,  the  liquid 
is  heated  to  boiling,  and  the  tin  is  completely 
precipitated  by  adding  a  slight  excess  of  phosphoric 
acid  (sp.gr.  1*3).  The  liquid  is  now  diluted  with 
boiling  water  to  300  c.c.  and  the  tin  phosphate  is 
collected  and  washed  with  a  hot  solution  of  ammonium 
nitrate.  The  nitrate  containing  the  antimony  is 
neutralised  with  ammonia  mixed  with  excess  of 
ammonium  sulphide  and  then  acidified  with  acetic 
acid.  The  antimonious  sulphide  is  finally  converted 
into  the  peroxide  by  treating  with  fuming  nitric  acid 
with  the  usual  precautions.  The  tin  phosphate  is 
dissolved  in  warm  ammonium  sulphide,  precipitated 
as  sulphide  by  acidifying  the  cold  strongly  diluted 
solution  with  dilute  sulphuric  acid,  and  is  finally 
converted  into  oxide  by  nitric  acid  in  the  usual 
manner.  Other  metals,  if  present  (such  as  copper 
and  lead),  will  remain  insoluble  in  the  ammonium 
sulphide,  and  can  be  further  tested." — Australian 
Mining  Standard,  Oct.  30,  1907,  p.  411.  (A.  McA.  J.) 

Determination  of  CO  in  Atmospheric  Air.* — 
All  satisfactory  methods  for  estimating  small  amounts 
of  C(  >  are  based  on  the  reaction 

I.,05  +  5CO  =  5C02  +  I2 
which  was  first  observed  by  Ditte  (Bull.  Soc.  Chim.t 

13,  318,  1870).  Every  c.c.  of  CO  at  N.T.P.  liberates 
0-00227  gm.  iodine  and  1  c.c.  of  C02.  This  method 
was  used  by  the  authors  to  determine  the  amount  of 
CO  in  compressed  air,  but  considerable  difficulty  was 
experienced  because  of  the  continuous  apparently 
spontaneous  decomposition  of  the  I.,03  even  below 
100  .  This  was  found  to  be  due  to  the  lubricant 
lanoline  used.  Finally  the  method  recommended  by 
Kinnicutt  and  Sanford  {Jour.  Amer.  Chem.  Soc,  22, 

14,  1900),  was  used  witli  the  addition  that  the  C02 
passing  from  the  KI  solution  is  absorbed  by  standard 
Ba(OH)2Aq,  tints  acting  as  a  check  on  the  iodine 
titration"  using  AT/1.00n  Na2S.20;)Aq.  By  placing 
another  Ba(OH)2  tube  before  the  one  containing  the 
I.,05,  both  the  free  C02  and  that  produced  by  the  free 
CO  can  be  determined  in  one  operation  by  two  titra- 
tions witli  the  samp  reagent.  — Journal  of  the 
American  Chemical  Society,  xxix.,  11,  1">89,  Nov., 
1907.     (J.  A.  W.) 

•   .See  this  Journal,  vol.   vi.,  Oct.,  1905,  p.  134,  Keh.,  1900, 
p.  254  ;  and  vol.  vii„  July,  1906,  p.  14. 
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\  i  w   Radio  \<  1 n  b  Elemi  •  The  An. 

Journal  of  Science  gives  details  of  the  discovery  by 

Prof.  B.  B.  Boltw I,  of  Yah-  University,  of  a  new 

source  of  radium.  l-'.\  idence  has  been  obtained  of  tlic 
existence  in  the  uranium  metals  of  a  new  radio  active 
element  which  emits  both  alpha  and  beta  radiations, 
which  produces  no  emanation,  and  which  resembles 
thorium  in  its  chemical  properties,  h  is,  without 
doubt,  a  disintegration  product  of  uranium  ami  i-  in 

all  probability  tin'  inn liate  parent  >>t  radium.   The 

name  '  ionium,'  derived  from  '  inn,"  i-  proposed  for 
this  new  substance,  which  would  seem  to  be  appro- 
priate, because  of  the  ionising  action  which  it 
possesses,  in  common  with  tin-  other  elements  which 
emit  alpha  rays."  Timet  Engineering  Supplement, 
Oct  •-':'..  1907.  '    l.  A.  W.) 

WATER  Purifk  \ii"\.  "Permanganate  of  lime 
i-  quite  suitable  for  purification  of  water,  owing  to 
it>-  destructive  action  on  organic  matter.  In  this 
respect  it  excel-  permanganate  of  potash  ami  even 
corrosive  sublimate,  ami,  of  course,  i-  preferable  to 
the  latter,  being  neither  poisonous  nor  corrosive.  It 
suffices  to  add  a  centigramme  to  one  litre  of  water  to 
ensure  complete  sterilisation  in  five  minute-,  a-  this 
salt  is  decomposed  in  the  presence  of  organic  matter. 
into  manganese  dioxide  oxygen,  and  lime  salt-.  The 
flavour  of  the  water  i^  not  affected."  M 
Journal  from  Mouvement  Industrielle,  Nov.  1.  1907, 
p.  538.     (A.  Me  A.  J.) 

Test  for  Titanium. — "In  the  case  of  silicates 
and  other  mineral-.  Mr. 6.  Gallo  proposes  the  follow- 
ing process  for  determining  the  presence  of  titanium  : 
'I  he  precipitate  obtained  with  ammonia,  generally 
consisting  of  hydrate-  of  aluminium,  iron,  zirconium 
and  orthotitanic  acid,  i-  treated  by  boiling  with 
excess  of  potassium  hydrate  solution  to  separate  the 
alumina.  The  aluminium  hydrate  i-  precipitated 
with  ammonia  in  the  solution  thus  obtained  after 
acidification  with  nitric  acid,  and  then  weighed.  The 
residue  from  treatment  with  potassium  hydrate, con- 
taining iron,  titanium,  zirconium,  i-  dissolved  in 
hydrochloric  acid,  and  again  precipitated  with 
ammonia  ;  after  careful  washing,  it  is  desiccated  and 
weighed.  Thus,  one  has  Fe203,  I  iO ,  /><  >  .  The 
residue  is  then  fused  with  potassium  bisulphate,  and 
the  sulphuric  solution  of  the  fused  ma--  allowed  to 
cool.  The  iron  ai.d  titanium  are  then  determined,  as 
usual,  by  volumetric  analysis.  By  differences  the 
zirconium  is  then  estimated.  -  Gazetta  Ch 
Ttmliana,  Sept.  20. — London  Mining  Journal,  Nov. 
16,  1907,  p.  601.     (A.  R.) 

METALLURGY. 

Properties  of  Cast  Iron.—"  The  author  reports 
the  results  of  an  exceedingly  careful  test  to  determine 

the  variation  of  propertie-  of  cast  iron  with  its  com- 
position. He  selected  five  kind-  of  pig  iron  of  the 
following  compositions  :  — 

bined     in  Com 

Si.  Mn.  S.  C.  C.      bination 


I. 

■2  -.v.' 

iis«i 

0-022 

3  56 

0-30 

8-4 

II. 

196 

0-64 

0019 

3-64 

039 

10-7 

III. 

1-50 

n-.V.I 

0-065 

3  42 

0-55 

lti'M 

IV. 

112 

0  64 

0  071 

3-32 

0-60 

is-.l 

V. 

ins 

072 

0  054 

3-26 

0-99 

30  3 

the  fractui  -      The  same  chemical  analyses 

were  made  a-  above,  and  are  compared  with  tbe 
analysis  of  the  pie  iron  uHed  to  note  the  effect  of  the 
casting  into  small  or  larg<  bat  with  the  consequent 
rapid  or  alow  setting  and  cool  in  ely.     Tbe 

comparison  of  the  live  analyses  of  tin-  pig  iron-  given 
above  -how  the  effect  of  decreasing  silicon  or  n 
ing  snlphur  oi   both,  on  tl  combination  of 

the  carbon.  Comparing  each  pig  iron  with  the 
cast  from  it.  the  bar  10  cm.  in  diametei  -bowed 
practically  the  same  proportion  oi  the  carb 
combined  carbon  a-  in  the  pig  iron,  the  -mallei  bars 
a  two  to  three  times  greater  proportion  of  combined 
carbon,  and  the  larger  tar  a  slightly  leas.  It  we 
assume  that  the  Btrength  increases  ..-  the  proportion 
of  combined  carbon  increases,  we  are  led  to  tne  con- 
clusion that  for  thick-walled  castings  a  Bulphur  eon- 
tent  of  0*15  is  decidedly  advantageous  in  increasing 
the  proportion  of  combined  carbon. 

v    i.  tesl   har-  were  cast  of  a  series  of  eight  pig 
iron-  in  which  Mn.  S  and  total  C  were  kept   practic- 
ally constant,  but  silicon  was  decreased  from  2 
8*97,    while  sulphur  simultaneously  increased  from 

0  064  to  0*146.  The  percentage  of  the  total  carbon 
present  in  the  combined  state  rose  from  13*7  np  to 
-'•ii.  and  tin-  mechanical  tests  showed  a  Bteady 
increase  of  tensile  strength  until  >i  1*20  and  8  0*116, 
and  a  steady  decrease  of  bending  Btrength  A  similar 
set  of  eight  tests  were  made  with  silicon,  phosphorus 
ami  sulphur  constant,  total  carbon  slightly  increasing 
(3*27  to  3*62    i,  and  manganese  rising  from  0'35  to 

1  ."ii.     These  tests  showed  tbisincrea f  manganese 

to  he  practically  without  effect  on  the  state  of  the 
carbon,  hut  to  reduce  sharply  the  tensile  strength 
and  the  bending  Btrength  after  it  exceeds  1  A 
similar  set  of  eight  tests  was  made,  keeping  Si,  Mn. 
s  and  total  C  constant,  hut  increasing  phosphorus 
regularly  from  0*24  to  1 '43.  Hie  result  snowed  this 
increase  to  have  practically  no  effect  upon  the 

of  combination  of  the  carbon,  hut  to  decrease  regularly 
the  tensile  Btrength  and  the  bending  property. 

The  author  concludes  that  if  a  casting  i>  to  have 
high  tensile  strength  and  stiffness,  it  should  contain 
20  to  25  of  it-  total  carbon  a-  combined  carbon, 
which  is  attained  by  it  containing  1  to  1  .".  of  silicon 
ami  0*06  to  0*15  sulphur,  according  to  the  thickness 
of  the  casting,  with  Mn  about  0'5  and  phosphoi 
to  ii-.">.  For  high  bending  Btrength  with  low  tensile 
strength,  14  to  2-0%  silicon,  with  Mn.  I'  and  S 
low  a-  possible.  For  high  strength  of  both  kinds 
choose  the  mean  composition  between  those  indi- 
cated."    MaxOrthey. 

lurgical  Industry  from  Metallurgy,  1907,  vol.  iv.f 
p.  196  ;  Oct.,  1907,  p.  420.      A    McA.  J. 


Each  of  the-e  was  melted  carefully  in  a  crucible 
and  cast  into  har-  in  well-dried  sat  il  mould-.  30  em. 
long  and  2,  3,  5,  in  and  15  cm.  in  diameter.  These 
bars  were  allowed  to  cool  completely  in  the  mould-, 
then  broken  and  sampled  by  planing  off  the  whole  of 


Electrolytic  Production  of  Pure  Tin".— 
Pure  tin  cathode-  several  centimetres  thick,  consti- 
tuted by  a  perfectly  compact  adhering  metal  a-  tine 
a-  electrocopper  cathode-,  have  been  currently 
obtained,  ami  under  industrial  conditions.  In  this 
form  the  metal  is  merchantable  without  bein_ 
into  ingots.  More  than  this,  cathode  tin.  ow; 
it-  extreme  purity,  will  no  doubt  - i  be  of  consider- 
ably greater  value  than  ingot  tin. 

In\  estigations  made  on  this  subject  have  been  kept 
very  secret  but  the  patent  -  'hem  ha-  been 

published  nearly  a  year  and  a  somewhat  extensive 
plant  has  been  at  work  for  -everal  year*.  Tbe 
material  treated  i>  not  tin  scrap  but  electrolytic 
-ludge,  which  is  depo>ited  in  the  vat-  where  ..Id 
bronze  in  sulphuric  liquor  is  electro  [tract 

copper.     The  process,  however,  i-  applicable  a  - 
treatment  of  crude  ores  after  mechanical  preparation, 
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oxidising,  roasting  and  leaching,  or  of  any  product 
which  gives  stannate  of  soda  by  the  wet  or  igneous 
method,  such  as  tin  slag,  waste  from  tinning,  old  tin 
plate.  It  the  product  treated  consists  of  sludgefroro 
sulphuric  electrolysis  of  bronze,  nearly  all  the  tin  is 
in  form  of  stannous  hydrate,  which  must  previously 
lie  transformed  into  stannic  hydrate.  The  oxidation, 
made  before  washing  the  sludge,  is  effected  naturally 
and  rapidly  at  the  atmospheric  temperature  by 
simply  drying  in  the  air.  \-  tor  the  impurities,  they 
may  be,  according  to  the  origin  of  the  raw  material, 
hydroxides,  oxide-,  sulphates,  arsenites,  arsenates, 
antimonites,  antimoniates,  etc.,  of  common  metals 
like  copper,  lead.  iron,  bismuth,  etc.  In  the  case  of 
bronze  there  may  l>e  very  appreciable  trace-  of  silver. 
which  might  make  it  profitable  to  utili-e  the  last 
remnant-,  which  are  not  abundant,  from  the 
operation,  which  contain  all  the  precious  metal-.  If 
the  product  treated  consist-  of  remnants  from  tinning, 
tin  slag,  etc.,  it  will  contain  iron,  lead  and  coppeT 
chiefly.  The  process  comprises  three  chief  operations, 
viz  :  (1)  formation  of  a  stannate  of  soda  solution  : 
(2)  purification  of  this  solution  :  (3)  electrolysis."— 
Copied  by  Mining  Reporter  from  Transactions 
Mining  Journal,  Sept.  19,  1907,  p.  271.  (J.  Y.) 

Formation  of  Graphite  in  Cast  Iron.— "In 
the  Comptes  Rendus  eU  VAeademii  des  Sciences  for 
September  23,  1907,  the  author  sums  up  the  results  of 
certain  experiments  on  east  iron-  containing  varying 
quantities  of  other  metals  His  results  indicate 
that  nickel  has  a  characteristic  action  on  the  carbon 
present,  the  effect  of  which  i-  plainly  shown  by  the 
micrographic  examination  of  the  alloy.  A- the  pro- 
portion of  nickel  increases  the  perlite  disappears  and 
sorbite  makes  its  appearance,  then  the  cementite 
assumes  to  some  extent  the  acicular  form  rarely  peen 
in  ordinary  cast  iron.  Further  addition  of  nickel 
lead-  to  the  formation  of  y  iron  and  needle-  of 
troostosorbite,  and  then  the  sorbite  disappears.  The 
yiron  still  increases,  and  the  needles  of  troostosorbite, 
which  often  contain  a  nucleus  of  cementite,  diminish 
until  finally  only  y  iron  and  graphite  are  discernible, 
although  certain  parts  of  the  iron  in  the  vicinity  of 
graphite  -how  traces  of  cementite.  A  comparative 
study  of  cast  iron  containing  manganese  showed  that 
in  no  case  was  y  iron  produced,  sorbite  being  gener- 
ally formed.  The  manganese  hinder-  the  precipita- 
tion of  graphite,  in  this  respect  behaving  like 
chromium,  which  also  form-  a  double  carbide  with 
cementite.  Aluminium  and  silicon  reseinhle  nickel 
in  their  action  on  cast  iron  and  promote  the  formation 
of  graphite.  This  investigator  is  extending  his 
experiments  to  cast  iron-  containing  vanadium, 
tungsten  and  molybdenum."  I..  Guillet.—  Times 
Engineering  Supplement,  Oct.  30,  1907.     (J.  A.  W.) 


then  again  subjected  to  treatment  with  the  regene- 
rated solution,  whereby  t  he  rest  of  the  precious  metal 
values  i-  taken  out.  This  solution  now  containing 
gold  and  silver  is  then  used  for  the  treatment  of  fresh 
pulp  to  take  out  the  copper  and  s(,  on  a-  before. 'V- 
Electro-Chemical  and  Metallurgical  Industry,  Oct., 
1907,  p.  425.     (A.  McA.  J.) 


Cyanide  Process. — "  In  the  treatment  of  gold 

and  silver  bearing  ore  in  which  a  large  percentage  of 

copper  i-  present,    some  difficulty   is  found  in    the 

ry  of  the  precious  metal-,  particularly  of  the 

silver,  owing  to  the  fact  that  tin-  cyanide  solution 
becomes  heavily  charged  with  copper.  It  take-  up 
41'  of  it-  own  weight  in  copper,  and  when  the 
solution  is  once  loaded  with  copper,  no  silver  values 
.■an  he  obtained.  I.  Anderson  (861,628,  July  30, 
1907)  proposes  the  following  treatment  in  successive 
steps:  Pulp  containing  precious  metals  and  copper 
is  first  United  with  potassium  cyanide,  the  extracted 
metal-  are  precipitated  with  sulphuric  acid.  The 
sulphuric  acid  is  then  neutralised  with  lime,  whereby 
the  cyanide  solution    i-   regenerated.     The   pulp  is 


Steel   Hardening.     "The  discrepancies  in  the 

literature  of  hardening  are  due  to  the  fact  that 
certain  essential  practical  feature-  have  not  met  with 
recognition.  Thus  any  hardened  steel,  previous  to 
hardening,  inusl  have  had  a  considerable  amount  of 
mechanical  work  put  on  it.  Any  mechanical  stresses 
present  must  he  relieved  by  annealing.  If  the 
properties  of  a  hardened  tool  depended  solely  on  the 
production  of  a  certain  type  of  structure,  then  cast 
tool-  would  answer.  Experience  shows  that  the 
fullest  properties  are  only  reached  on  material  which 
has  been  worked  and  annealed.  Recognition  of 
these  features  and  a  study  of  advanced  hardening 
practice  would  result  in  the  removal  of  many  discre- 
pancies and  tend  to  elevate  metallography  into  a 
science  from  which  practical  men  could  draw  inspira- 
tion in  time-  of  difficulty."— P.  Longmuir.  —  Iron 
anil  Steel  Institute  in  Electro-Chemical  <ui<l  Metal' 
lurgical  Industry,  Oct..  1907,  p.  397.     (A.  McA.  .1.) 

Short  Electrolytk  <  !oppeb  Determination.— 
"I  present  a  few  note-  and  observations  made  during 
an  18-month-'  practical  test  of  the  Guess  three-hour 
electrolytic  method  for  copperas  modified  by  R.  W. 
Senger  and  myself.  The  tests  were  made  in  the 
smelter  laboratory  of  the  Cananea  Consolidated 
Copper  Co. 

Apparatus. — The  laboratory  is  equipped  with  320 
electrolytic  unit-  of  the  Guess-Haultain  design.  The 
terminals  tire  of  ,"■,:  in.  cast  aluminium  with  a  cathode 
and  two  anodes  in  one  piece.  The  3  in.  poles  project 
2  in.  through  a  board  and  below  each  set  is  a  slide  to 
support  the  beaker.  Each  unit  has  two  vertically 
corrugated  anodes  of  0*001  in.  platinum  foil  0*5  cm, 
wide  by  12*5  cm.  long,  and  one  corrugated  cathode 
with  a  blade  t)'2.">  cm.  long  by  4  cm.  wide,  the  handle 
of  which  is  of  the  same  piece,  0  7  cm.  wide  and  6-25 
cm.  long  These  electrodes  are  fitted  into  slot- cut 
in  the  terminals  ami  held  by  contact  pressure.  Long 
service  ha-  proved  that,  cathodes  of  0'0O25  in.  foil 
weighing  about  3gm.,  containing  just  enough  iridium 
to  make  them  springy,  are  far  more  serviceable  than 
any  other.  Hollow  aluminium  plugs  may  he  chopped 
het  ween  any  two  terminal-  to  short  circuit  the  assay. 

The  switchboard  in  the  -melter  laboratory  controls 
200  assays  in  hank-  of  60,  70  and  70.  The  current  is 
taken  from  2.~><i  volt  direct  current  mains,  and  led 
through  two  80  ohm  rheostats  in  series,  for  each 
cabinet.  The  rheostat-  are  of  such  resistance  that 
the  current  may  he  cut  down  to  1*50  amp.  with  one 
assay  on  each  cabinel  and  with  sufficient  -tens  to 
keep  the  current  at  I "50  amp.  while  the  cabinet  is 
being  filled.  A  350  ohm  coil  resistance  m  y  be 
thrown  in  on  No  1  cabinel  to  reduce  the  current  to 
0*4  amp.  for  Ki  hour  assays. 

Procedun  for  Ore*.— Weigh  0*5  gtn.  ore  (1  gm.  for 
low-grade  ore-)  into  a  100  C.C.  tall  beaker,  with 
vertical  sides ;  add  5  cc.  nitric  acid  and  1  to  l'50c.c. 
sulphuric  acid:  boil  gently  to  fumes;  hake  dry  to 
remove  any  sulphur  cake-;  coo]  ;  add  5  cc.  nitric 
acid  and  20  c.c.  water,  and  boil  gently  •">  minutes. 
Add  1  c.c.  nitro  compound,  lill  with  cool  water,  allow 
to  settle,  and  electrolyse  with  1*50  amp.  for  3  hours. 

For  simple  ores  and  concentrator  products,  weigh 
0*5  to  2  gin.,  as  necessary,  into  the  100  c.c.  heaker; 
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add  7  to8c.c.  nitric  acid  ;  boil  gently  with  the  b 
covered  until  free  from  nitrous  fumes,  leaving  5  to 
ii  cc.  free  acid.     Add  I  c.c.  nitro  compound,  till  with 
cool  water,  allov  to  settle  and  eh  i  l  rolj   e  as  above. 

The  nitro  compound  i-  prepared  by  digesting  25  gm 
No.  I  hard  oil  of  1 1 1 « -  Standard  Oil  Company,  in 
■j.")U  c.c.  nitric  acid  on  a  warm  plate  ol  12  hours. 
Dilute  with  cold  water  to  500  c.c,  mix  thoroughly 
and  filter.     The  action  of  the  nitro  compound  is  to 

retard    i Ik-   sudden   deposits t   copper   when    the 

current  ia  lit-t  passed  through  the  solution,  and  to 
allow  a  slow,  cun -tan  i  deposition  giving  a  hard,  clean 
deposit.  ll  prevents  the  deposition  of  the  small 
amounts  of  antimon)  contained  in  oui  ores.  If  the 
compound  is  too  concentrated,  a  scum  may  form 
about  the  top  <>t  the  electrode  when  the  copper 
depositing  about  it  will  leave  a  dark  brown  streak 
which  cannot  be  renio\  ed  and  gives  t  oo  high  a  result. 
On  slags  and  low  grade  tailings  the  nitro  compound 
is  of  little  advantage. 

Tin  Electrolysis.-  <  In  standing  5  minutes  all  0"5gm. 
charges  are  sufficiently  settled  to  begin  electrolysis. 
Two-gram  charges  take  longer  and  fine  slimes  may 
not  settle  entirely.  The  latter  may  be  filtered  or  the 
copper  redeposited  from  the  first  cathode  on  a  clean 
cathode  for  absolute  results,  but  for  ordinary  work 
the  first  deposit  is  sufficiently  accurate,  the  increase 
being  hut  a  few  hundredths  of  I 

Before  starting  electrolysis  the  anodes  must  be  set 
firmly  in  the  slots  and  at  equal  distance-  from  the 
cathodes;  otherwise  the  deposition  will  be  uneven 
and  violent  evolution  of  gas  at  the  cathode  w  ill  occur, 
giving  a  dark  deposit.  On  starting  electrolysis, 
evolution  of  gas  at  the  cathode  is  common  and  occurs 
less  frequently  duringand  at  the  end  of  the  operation. 
This  may  be  stopped  by  an  instantaneous  short  circuit 
of  the  assay. 

It  has  been  proved  that  in  the  3  hours  with  a  5  to 
ti  acid  solution,  the  deposition  of  0025  gm.  copper 
is  absolutely  certain  and  that  0"050  gm.  can  be 
deposited  leaving  but  a  faint  trace  of  copper  in 
solution.  This  gives  the  limit  of  a  10  Cuon0"5gm. 
ore.  Beyond  this  point  it  is  advisable  toallow  theassay 
to  remain  one-halt  to  1  hour  longer  according  to  the 
copper  contents,  adding  1  c.c.  nitric  acid  and  0'5  c.c. 
nitro  compound  if  it  is  found  thai  the  deposit  turn- 
dark  or  the  solution  becomes  too  greatly  heated.  The 
discrepancy  from  the  theoretical  is  due  to  the  fact 
that  the  theoretical  deposition  i-  from  a  -at  mated 
solution,  and  such  conditions  ne\  ei  occur  in  pract  ice. 

Care  of  Electrodes.  At  the  •■ml  of  electrolysis,  the 
cathodes  are  removed  either  by  lifting  out  of  the 
beaker  or  by  lowering  the  beaker,  washed  thoroughly, 
dipped  in  alcohol,  dried  and  placed  on  \  civet  trays. 
The  deposits  are  hard  and  firm,  eliminating  any 
danger  of  removal  of  copper  by  handling.  The 
electrode-  are  cleaned  by  dipping  in  warm  nitric  acid, 
washing  thoroughly  and  allowing  to  stand,  handles 
covered,  in  boiling  dilute  caustic  soda.  W  ith  this 
treatment,  the  weight  changes  00001  to  0  0002  urn. 
in  lit  days. 

This  method,  under  conditions  described,  i- entirely 
satisfactory  and  remove-  as  much  as  possible  the 
personal  equation  so  vital  to  all  methods.  One  man 
can  handle  200  assays  in  a  day  and  have  sufficient 
time  to  do  other  work  about'  the  laboratory." 
PERSIFOR  <;.  SP1LSBURY.— Engint  ring  and  Minimi 
Journal,  Oct.  26,  1907,  p.  77::.'    (A.  K.) 


wider  part,  and  gives  2,000  strokes  per  minute,     in 
ordinary   work  across  the  bed  and  similar  operation-, 

one  man  suffices     In  raising   foi    i tal   or  oblique 

boreholes   two   workmen  are  n led.     It  take-  four 

to  six  minutes  to  '* ■   hole   r.'.n  metres  deep  in 

•  lii-i  and  -oft  sandstone,  nine  to  eleven  in  hard 
sandstone,  and  eighteen  to  twenty  in  dense conglom 
These  drills  are  difficult   to  work  in  humid 
rock.      The  i|u-t    produces    a    viscous   slime    which 
prevents   rotation  of  the  borer,  in  spite  of  a  Btrong 
i.-i  of  water.   However,  their  structure  ia  simple,  and 
the\    require   less   repaii     than  drills  on  cari 
The\  are  particularly  useful  in   soft    and  moderate]] 
hard   rock.     Finally,   they   are  essj    to   handle." 
Bulletin  de  V Industrie  Minfrale,  3e  livraison,  1907 
/.nm/n,,    Mining   Journal,    Oct.    '_'«'>,     1907,    p.    509. 
\    i; 


MINING. 
The  Flottman  Drill.— "The  Flottman  drill  is 
of 

kilogi 
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the  piston  type,  with  solid   b       .  and  weigh-  15 
logrammes.     It  is  520  millimetn  -    125  in  the 


Prospecting  with  Churn  Drills.  "Believing 
that  the  great  horizontal  ore  bodies  of  the  Ely  die 
trict  could  be  more  cheaply  and  expeditiously  • 
by  I  he  u-e  of  t  lie  drill  rather  t  haii  I  liroilgh  tin-  usual 
tediou-  and  expensive  method  of  shaft-sinking,  the 
Ely  Central  Copper  Company  purchased  two  drills, 
manufactured  by  the  Keystone  Drill  Company,  of 
Beaver  Falls,  Pennsylvania.  These  drills  were 
hauled  from  Cherry  Creek  to  the  mine-,  a  distance  of 
sixty  miles. 

These  machines  are  type  No.  3,  and  weigh   12,000 

lb.  each.     A  complete  outfit  of  tools  and  equii -in 

for  recovering  any  parts  of  the  drills  lost  in  boring 
the  hole-  were  included  in  the  order. 

The  first  drill  was  installed  on  the  property  in 
August,  and  we  had  a  hole  completed  to  a  depth  of 
308  ft.  within  twenty-three  days,  although  but  one 
shift  wa-  engaged  in  this  work.  It  is  far  more 
i mica!  in  wood  and  water  to  keep  the  drills  run- 
ning continuously  with  three  shifts.  .Mote  than 
three  times  the  -inking  can  be  done  in  the  same 
number  of  day-,  as  steaming  up  in  the  morning 
generally  come-  out  of  the  one  shift.  The  drill 
averaged  13;3  ft.  per  shift  for  the  twenty-three  shifts, 
but  if  -hutdown-  are  deducted  the  'hill  avei 
19*6  ft.  per  shift  of  actual  operation. 

We  have  found  in  all  our  work  that  casing  is 
necessary  in  every  hole.  At  times  we  have  sunk 
200ft.  without  casing,  but  to  go  deeper  casing  was 
•sary,  which  meant  that  the  hide  had  to  be 
rimmed  out  at  an  expense  of  more  than  the  original 
cost  of  the  hole  for  the  200  ft.  1  caution  any  one 
contemplating  the  purchase  of  a  drill  to  provii 
casing  for  one-third  the  depth  contemplated.  ."•_ 
casing  for  two-thirds  the  depth,  and  4\  casing  for  full 
depth.  This  we  had  not  done,  and  probabl] 
has  been  added  to  the  cost  of  each  hole,  working 
without  sufficient  casing.  Trouble  may  not  be 
encountered  in  several  hundred  feet,  but  a  soft  stra- 
tum of  10 ft.  will  require  the  casing  for  the  entire 

hole. 

We  soon  learned  that  the  wear  and  tear  on  the 
drilling  cable  was  severe.  Under  ordinary  circum- 
stances each  rope  i-  safe  tor  1,500  ft.  of  drilling. 
When  we  appreciated  that  our  rope-  were 
deteriorating,  an  order  was  placed  at  once.  By  the 
1st  (let,, her  the  cable  had  not  arrived,  and  we  were 
compelled  to  older  by  express  from  Ohio  a  coil  <•■ 
weighing  1,850  lb.  With  each  drill  two  ropes  of  the 
same  length  as  the  depth  of  the  hole  contemplated 
should  be  ordered. 

Water  i-  required  for  both  the  boiler  and  for 
diluting  the  drillings  so  that  the  sand-pump  may 
bale  them.  The  greater  quantity  i-  required  tor  the 
holler.     This  item  of  expen-e  i-  local  with  each  hole. 
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Ii  is  advisable  to  haul  water  in  a  good  wagon-tank, 
as  the  drills  may  be  moved  manj  times,  and  the  cosl 
of  pipe  might  be  greater  than  thee  ist  of  hauling.  A 
drill-man  and  helper  are  required  on  each  shift,  the 
former  receiving  *4  for  eight  hours'  work  and  the 
latter  $3 "25.  The  item  of  fuel  and  water  i-  wholly 
relative,  hut  will  he  given  in  <>ur  particular  case,  and 
may  be  taken  a-  an  average  for  this  district. 

The  following  is  the  tabulated   cost   for  a  certain 
hole  which  we  have  taken  a-  an  average:  — 
Shift-  of  >inkim_'  (eight  h..m-  each)    23 days 
Depth  of  hole  ...  308  ft. 

One  drill-man,  wages      ...  •  $82*69 

One   helpei    and   assistance    while 

handling  casing        ...  ••-  81*08 

Three-quarters  of  a  cord  of  wood 

each  shift,  at  $4 -50  per  cord...  77*51 

12  hid.  water  at  $6 "50  fur  hauling, 

8days         5200 

12  hhl.  per  day  (when  running  two 

rigs),  1.")  days  ...  ...  18*75 

ami  oil       '..  ..  •■•  7*60 

Miscellaneous  charges  ...  12*20 

Superintendence  ...  ...  50*00 

of  308  ft.  hole         ...  ...  $411*83 

I     -•  per  foot.    ...  ...  ■        _  133 

Some  water  was  encountered   in  thi>  hole,  ami    I 

may  -ay.  roughly,  that  a  tw npirtment  shaft  for 

the  -aim-  depth,  with  equipment,   would  have  cost 
about  $12,000,  or  $40  peT  foot. 

Tie-  question  has  often  been  raised  concerning  the 
character  and  accuracy  of  the  -ample  obtained  from 
this  work.  With -mall  rich  veins  there  maybe  an 
objection  to  the  use  of  drills,  but  in  ore  bodies  like 
those  found  at  Ely  I  believe  a-  good  a  samp1  e  can 
only  1m-  taken  with  great  care.  Most  of  the  sludge 
or  drillings  will  pass  a  20  mesh  screen,  and  a  good 
method  i-  to  provide  a  large  box  with  a  capacity 
equal  to  several  screw-lengths.  I  might  say  that  a 
-crew  i-  ::  ft.  long,  an  1  when  fed  out  the  clamps  are 
changed  on  the  rope,  and  the  hole  baled  or  sand- 
pumped.  By  settling  and  decanting  the  water  the 
entire  product  of  the  hole  maybe  saved  and  sampled. 
In  ordinary  practice  it  i-  sufficient  to  dip  a  sample 
from  the  box  and  pour  tin-  same  intoa  box  partitioned 
off  in  compartments  about  the  size  of  common  brick. 
Tlii-  -ampl^.  when  dried  in  the  sun,  i-  compact 
enough  to  he  sampled  by  chipping,  and  can  be  shipped 
and  carried  about  without  breaking. 

In  a  hole  carried  down  without  casing  there  is 
•  i  of  knocking  down  particles  from  the  upper 
portions  of  the  hole.  This  will  vitiate  the  -ample. 
but  the  harm  done  is  more  theoretical  than  actual. 
A-  i-  well  known,  the  ore  bodies  of  Ely  are  the 
impregnation  of  a  great  sti  ckwork  of  porphyry,  and 
an  ore  body  of  mnch  value  must  be  a  hundred  or 
more  feel  thick.  While  actually  in  ore  the  f-ampling 
inn-t  be  done  with  extreme  care,  hut  often  the  hole. 
all  or  in  part,  may  he  in  barren  country  rock,  and 
only  a  knowledge  of  the  formation  penetrated  is 
desired. 

The  best  test  where  not  in  ore  i-  obtained  by 
panning  the  -amide.  This  concentrates  the  coarse 
particles,  which  are  -dear  to  I  he  eye  if  a  magnifying- 
glass  of  low  power  is  used.  In  oxidised  formations 
doubt  of  ten  arises  a-  to  whether  the  drillings 
are   composed  of  porphyry  or  limestone.      A    -mall 

bottle  of   dilute  hydrochloric   acid  will    n    settle 

this  question  with  entire  satisfaction.  We  have 
made  a  practice  of  saving  a  -ample  of  each  formation 
penetrated  in  4  oz.  bottles  This  gives  a  clear 
picture  of  the  hole,  and  i-  valuable  for  future  reference. 


Our  drills  are  provided  with  traction  gears,  and 
may  he  moved  at  will  over  the  roughest  ground. 
This  saves  the  expense  ami  tronble  of  procuring 
team-.  The  winter  weather  is  severe  fur  outside 
work  :  and  sectional  houses,  SO  made  a-  to  he  readily 
knocked  down  ami  moved,  have  been  constructed  to 
enclose  the  drills,  and  within  these  houses  the  men 
woi  k  in  comfort. 

The  cost  of  a  No.  3  drill  is  as  follows  : 

Drill  f.o.b.  Beaver  Fall-  

Cost  of  casing  for  WO  ft.  and  fishing  tools  ... 
Freight  t<>  Cherry  Creek,  Nevada 
Raulingsixty  mile-  from  Cherry  Creek 
Cost  of  No.:?  drill,  good   for  500  feet,  laid 

down  on  the  ground  $2,303 

A  drill  of  this  size  is  light  for  holes  of  greater 
depth  than  500  feet.      The  size  recommended    i-   a 

No    5,  good   for   I. -ion  ft.,  and   the  cost  of  the  3a 

with  traction  "'ear  is  about  $2,500  laid  down  at  Ely. 
Should  tive  holes  of  500  ft.  each  be  sunk,  the  cost  of 
equipment  per  bole  will  Ire  $500,  about  the  juice  of  a 
good  whim  outfit.  Tin'  cost  of  $1*50  per  foot  is  so 
ranch  cheaper  than  any  f  haft- work  as  not  he  compar- 
able. Water  doe-  not  retard  the  work  in  drilling — 
in  fact,  it  is  a  benefit. 

T  can  heartily  recommend  the  use  of  these  drills 
for  prospecting  in  this  region.  Apart  from  the  cost 
per  foot,  the  time  in  which  a  good  working  know- 
ledge of  the  ground  can  lie  obtained  is  a  great  factor. 
The  -ample  i-  quite  a-  good  as  a  core,  ami  most 
ground  can  he  penetrated  at  25°  of  the  cost  incurred 
with  a  diamond  drill,  while  the  expense  of  equipment 
will  not  exceed  30  per  cent,  that  of  the  diamond- 
drilling  outfit."  F.  s.  Pheby,  Mining  and  Scientific 
Press.-   A"'"'  Zealand  Mines  Record,  Aug.  Hi,  1907, 

p.  44.   (A.  R.)  

Ventilation  of  Workshops.— The  air  supply 
must  therefore  be  regulated  with  the  help  of  thermo- 
meters. Air  in  which  the  reading  by  the  wet  bulb 
thermometer  exceeds  about  70  begins  to  cause 
serious  inconvenience  with  ordinary  clothing,  and 
this  limit  ought  not  to  be  exceeded  in  factories  or 
work-hup-  except  under  exceptional  conditions. 
Experiments  -how  that  if  the  wet  bulb  reading  rises 
beyond  about  ss  in  fairly  still  air,  the  body  tempera- 
ture can  no  longer  be  prevented  from  rising  seriously 
even  in  persons  stripped  to  the  waist  and  doing  no 
work:  and  with  muscular  work  under  the  same 
conditions  the  body  temperature  may  rise  rapidly  at 
a  wet  bulb  temperature  <>f  so  .  With  ordinary  cloth- 
ing this  effect  is  considerably  greater.  At  the  upper 
limits  it  i-  not  the  temperature  of  the  air,  but  that 
of  the  wet  bulb  thermometer  that  matters  :  and 
provided  that  the  air  is  so  dry  that  the  wet  bulb 
t  -mperature  does  not  exceed  the  limits  specified,  air 
temperatures  up  to  130  or  more  can  be  tolerated. 
without  rise  of  body  temperature.  Much  higher  wet 
bulb  temperatures  can,  of  course,  be  borne  for  short 
periods,  but  the  body  temperature  soon  rise- seriously. 
The  following  observations,  made  recently  by  Dr. 
Haldane,  will  illustrate  this  statement  :  With  the 
air  temperature  at  131  and  the  wet  bulb  at  ss  the 
body  temperature  remained  the  same  after  2|  hours. 
With  the  air  remperature  at  Si)'  and  the  wet  bnlb  at 
s;i  ,,n  the  other  hand,  the  body  temperature  rose 
nearly  3  in  the  same  time,  and  with  the  air 
temperature  al  !»+  and  the  wet  bulb  at  04   the  body 

rose  J  in  two  hours.  The  subject,  who  was  the  same 
in  each  of  the  experiments,  was  stripped  to  the  waist, 
and  resting.  With  moderately  hard  work  and  a  wet 
bulb  temperature  of  s7  .  the  temperature  rose  4°  in 
one  hour.— Bi  i  ii-n  Home  Department  Report.— 
■J\  ehnical  Literature,  I  >ct.,  1907,  p.  309.  (A.  McA.  J.) 
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Pi  I  Km   <  M-i  RAT]  n     Ro(  K  Drili  I  h I    the 

latesl  applications  of  the  explosive  power  ol  petrol  is 
[i>  the  boring  of  holes  in  rocks  for  the  insertion  >>f 
ili.-  blasting  cartridges.  The  machine  is  ingeniously 
ted,  and  comprises  a  small  motor  in  which  the 
vapourised  charge  of  petrol  and  air  is  fixed  l>\  electri 
city.  The  motion  thus  imparted  to  the  motor  i-  then 
transmitted  to  a  rapidly  reciprocating  spindle,  to  the 
end  of  which  is  fixed  the  steel  drill.  \i  the  same 
time,  in  addition  to  its   reciprocatorj    motion,    the 

spindle  i-  ant aticallj    rotated,    so  thai    the  drill 

strikes  a  fresh  surface  al  each  blow.  This  tool  is 
11  nil (iio  of  its  kind,  and,  being  so  eompacl  and  sell 
contained,  is  inexpensive  to  operate,  extremely  porl 
able,  and  easily  moved  from  one  poini  to  another,  as 
desired.  For  quarry  work  the  appliance  should  be 
decidedly  advantageous,  especially  as  a  further 
improved  development  upon  the  tool  lia  recently  been 
successfully   accomplished,    whereby     n    battery    of 

drills  may  be  operated  simultaneously  fr a  single 

motor,  so  that  a  large  surface  of  rock  can  be  bored  at 
one  time.-  Chambers'  Journal,  No>  .  1907,  p.  767. 
(A.  L.  E.)  

Electrical    Haulage    in     Minks.      "Sir    ('. 
Hertslet,  in  a  report  to  the  British   foreign  office  on 
the  coal   mining  industry  of  Belgium,   writes  thai 
-dine  of    the    mines  of   the   countrj    have   adopted 
electricity  as  the   sole  motive   force,    fur  extraction, 
pumping  and  ventilation,  and  what  are  regarded  as 
satisfactory     ami     economical     results     have    been 
obtained.      The  question   of  electric    versus   steam 
engines  is  one   which    lias  been    much    discussed    in 
technical  circles,  and  although  it  is  likely  to   remain 
in  an  indefinite  state  for  some  time  to  come,   there 
can  be  no  doubt  as  to  the  superiority  of  the  electri- 
cally-driven   machine    where    local    conditions    are 
favourable.   It  is  of  interest  to  follow  Sir  C.  Hertslet's 
remarks,    which,   on    the    whole,    are    favourable    to 
electric  machinery,    and   bring  to   light    the  greater 
simplicity   of  its  manipulation.      He  cite-   the  fol- 
lowing instance  :  —  'One  of  the  events  most    lia  Me    to 
cause   accident-   in    mines    is    the    possibility   of    the 
machinist    failing    to    -top    the    cage   at    the    exact 
moment.     This  is  met  in   a  certain    measure   by  the 
provisions  which  com  pel  mine  owners  to  have  a  second 
machinist  when  shifts  of  workmen   are  going  up  or 
down    the    -haft,    but   a    momentary    aberration    or 
indisposition  of  the  machinist   at   a  critical   moment 
might  be  the  cause  of  a  terrible  accident    before  the 
second  man  could  stop  the  machinery.      In   working 
steam  engines  the  attention  of  the  operator  i-  di\  ided 
between  several  control  levers,   whereas  one  .if  the 
greatest  advantages  of  the  electrical  machine  in  this 
connection  is  that  only  one  main  controlling  lexer  i- 
required.     In  addition,  on  the  one  electric  machine 
which  1  have  seen  at  work  in  Belgium,  a  safety    con- 
trivance   was  attached   which,   in  the  event   of  the 
machinist  omitting  to  stop  the  cage  on  its  upward  or 
downward  course,  automatically  brings  the  starting 
lever  to  the  zero  position  and  stops  the  cage.'      In  the 
report  there  is  given  a  copy  of  the  most    recent    law 
respecting  the  lighting  of  mines,    and   of   the    lamps 
authorised  to  be  used  for  the  purpose.      Among  the 
latter  may  he  mentioned  the  Wolf  lamp,  used  in   the 
mines  of  the  Mariemont  &  Bascoup  Company,  which 
i-  one  of  the  largest   and   best-administered    mining 
companies  in  Belgium.     This  is  a  benzine  lamp,  lilted 
with  an  automatic  religbter,  and.    in  addition,    pos- 
sesses the  advantage  of  automatical!}    locking   after 
it  has  been  filled  and  screwed  together,  so  that  it  is 
impossible  for  the  workers  in  the   mines  to  open  it. 
a-  this  can  only  be  done  by  means  of  an  electro- 
magnet  specially  used  for  this  purpose.      Belgian 


experience  mows  no  insuperable  difficulty  in  the  nse 
of  electricitj    in    mining,   the  advai  which 

need  onlj    to  he  persistently    m   ed   ;eive  the 

it  ion  of  mine  m  With  1  lie  al  i.  in  ion 

thai  i-  now    being  given  bj   electrical  engineers  to 

ting  machinery,  the  future  should  -.-.   unnnde 
niable  extension  ol  the  application  of  electricitj    to 
mining    in    this   countrj    as    well    as    in    othei 
Electrical  Review  appearing  in  Mining  Reporlei     0 
24,  1907,  p.  376.     (J.Y.) 

MISCELL  Wl  <>i  m 

Coking  <n  Coals.     "The  reasons  for  e  coal* 

coking  or  submitting  themselvet  naturally  and 
readilj  to  the  coking  process  and  furnishing  a  high- 
grade  eke,  are  as  follow  -  :  1 1 1  Tliej  are  in  structure 
largely  prismoidal,  permitting  the  free  mixing  of  the 

particles,  diffusii f  gases,  etc.     (2)  Their  chemical 

< position  i-  -mh  that  they  contain  nol  only  the 

fusing  and  cementing  factors  in  the  inosl  favourable 
proportions,  but  they  carry  the  m>>-t  desirable 
elements  in  those  proportion-  and  the  form  besl 
adapted  to  the  pm pose  for  which  thecoke  i-  required. 

The  reasons  - coals  are  not  naturally  lilted   for 

the  coking  process  but  yield  high-grade  coke  after 
disintegration  are  as  follows  :  (1)  Their  structure  i- 
largely  of  a  laminated  character,  thus  presenting 
obstacles  to  the  free  mixing  of  the  particles,  diffusion 
of  gases.  et<  (2)  Their  chemical  composition  i-  not 
widely  different  from  those  of  the  nal  oral  coking  coals, 
hut  1 1 1 ( ■  \  cannot  adjust  themselves  to  the  nfcessary 
processes  of  fusion,  cementation,  and  interchange  of 
position  of  the  different  element-  the  complete  coking 
process  requires  unless  the  coal  has  first  1  een  disinte- 
grated, etc. 

There  are  coals  that  possess  all  the  necessary 
factors  to  produce  high  grade  .-ok.-,  and  yel  they  tail 
to    respond    to   ordinary   treatment,    and    that    i-    by 

reason  of  t  wo  different  grades  of  coal  being  embraced 
within  one  seam  one  being  extremely  rich,  and  the 
other  being  lean — with  a  consequent  difference  of 
densities  which  has  the  elicit  of  separating  the 
respective  qualities  when  the  coal  i-  put  into  the  coke 

ovens    in    tl rdinary   way.      The    writer   had    an 

experience  with  a  coal  of  tin-  kind,  the  chemical 
composition  of  which  was  extremely  good,  hut 
physically  the  resulting  coke  was  weak  and.  a-  a 
consequence,  unfitted  for  a  smelting  fuel  \  system 
of  disintegrating  and  pulverising  was  installed  with 
the  result  that  the  product  was  of  \l  character. 
both  chemically  and  physically.  This  i-  another 
illustration  of  physical  effect  carried  by  the  coal  and 
inherited  by  the  coke."  F.  C.  Keighley,  Minesand 
Minerals  Coal  Mining  Institute  of  America.  Oct., 
L907,  p.  I"!'-       \    Mc  \.  J.) 


Oarri  ing  C  opacity  OF  1.  \r\in  i:s  "The 
author  writing  in  the  Mining  and  Scientifit  Press 
says:  1  can  positively  state  that  the  -wetted  peri- 
meter' ha-  nothing  whatsoever  to  do  with  the 
carrying  capacity  (as  far  as  solids  go]  of  a  launder. 
Personally,  I  was  formerly  under  the  impression  that 
it  had,  but  my  experiments  have  conclusively  proved 
that  we  have  all  been  wrong  in  this  assumption. 
For  example,  a  1  in.  launder  using  25  lb.  water  per 
min.  will  carry  exactlv  one-half  of  the  tailing 
•Jin.  launder  using  ."in  11..  water  and  one-tenth  of  a 
10  in.  launder  using  250  lb.  water  per  minute,  all.  of 
course,  on  the  same  grade;  that  i-.  the  carrying 
capacity  in  -and.  etc.,  i-  proportional  to  the  width. 
This  I  can  prove  by  figures  from  about  500  actual 
experiments"  G.  A.  OsERSTROM. —  Mining  and 
tific  Press,  Sept.  14,  1907,  p.  332.     [K.  L.  G. ) 
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Reviews  and  New  Books. 


hall  bt  pleased  t<*  r<  vit  "  v        lific  or  Tech- 

nical Work  sc>i  t  to  us  for  that  purpose.) 


Kin   line    BLASTING    APPARATUS  AND  EXPLOSIVES. 
By    Wm.    Maurice.     Price,  s-.    6d.     (LoDdon : 
The   Elect        ■      Printing  and   Publishing  Com- 
pany, Limited. 
■■  'I'll is  IkikW  deals  w  ith  its  subject  a  practical  detail, 
clearness,  and  conciseness  which  i-  beyond  all  praise. 
It  is  designed  more  especially  bo  gi>  e  i  hose  who  have 
to  be    responsible   foi    -hot    firing   by   electricity   in 
collieries    and    understanding    knowledge    of    their 
art . 

Illustrations  and  diagrams  of  practically  all  the 
different  exploders  in  general  use  are  given  and 
clearly  explained,  therefore  there  will  be  m>  excuse 
in  future ior  the  facts  stated  by  the  author,  if  fact 
it  lie  that  the  average  shot  firer  has  no  idea  of  how 
his  machine  works.  The  chapters  on  care  and  mani- 
pulation of  cables,  testing  fuses  and  other  apparatus, 
are  valuable,  and  the  theory  of  the  cause  of  gas  and 
dust  explosions  in  mines  is  described  in  an  interest- 
in-  way.  The  list  given  of  the  composition  of  the 
various  'permitted3  explosives,  and  the  information 
on  the  Acts  of  Parliament  wbich  regulate  the  use 
of  explosives  in  mines,  rendei  the  book  complete  and 
useful  for  reference. 

The  author  is  to  1»-  congratulated  on  producing  a 
really  valuable  hook  about  a  subject  upon  which 
there  is  not  much  literature,  and  what  theie  is.  i-  so 
scattered  as  to  he  difficult  to  refer  to." — London 
Mining  Journal,  Nov.  30,  1907,  p.  671.     (A.  R.) 


Selected  Transvaal  Patent  Applications. 


Relating   to  Chemistry,  Metallurgy  and 
Mixing. 


Compile,]  }}  C.  H.  M.  KlSCH,  F.M.  Chart.  Inst.  P.  A. 
i  London),  Johannesburg  (Member). 


(N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification.  The  number 
r/in  n  is  that  of  the  specification,  thename  that  oj  the 
applicant,  and  the  dote  that  of  filing.) 


P.  :;l  os.  Frederick  Charles  Hendricks.  Randite. 
30.1.08. 

P  35/08.  Andrew  Frederick  Crosse.  Improve- 
ments in  the  extraction  of  poldand  silver  from  slimes 
and  in  means  therefore.      I  2.08. 

P,  36/08.  Andrew  Frederick  Crosse.  Improve- 
ment- in  the  treatment  of  cupriferous  ores  containing 
gold  ami  silver.      1  -J. "is. 

1  37/08.  Otto  Tonnesen.  Improved  bolt  for 
survey  peg  and  other  purposes.     :;.:;. us. 

(P.      38/08.     Thomas   Speedy.     Improvements   in 
fix'ng  tappets  to  the  stem  of  gravity  stamps.    3.2.08. 
(P.)    .".(his.     James   Malcolm.     An   improved  rod 
foi  tamping  explosives.     3.2.08. 

(P.)  40  os.  Alfred  Edwin  Davis.  Improvements 
in  and  relating  to  rock  drilling  machines.     4.2.08. 

(C.)  42/08.  Mortimer  Frederick  Mieville.  Im- 
provements in  apparatus  for  the  production  of  car- 
buretted  air.     7.2.08. 


i  13/08.  Ernest  John  Sweetland.  Improve- 
ment- in  filters.     7.2.08. 

(C.)  44  us.  Albert  Edward  Hodder.  Improve- 
ments in  or  relating  to  automatic  water  elevator-. 
7.2.08. 

(P.)  45/08.  Sydney  Manthrop  Cockburn  (1). 
John  Ridley  Temperley  12),  Joseph  Temperley  (3). 
Improvements  in  water-tube  -team  boilers.     7.2.08. 

!'.  i  47  i 'V  Henry  Howard  Johnson.  Improve- 
ment- relating  to  earn  -halts  for  gravity  -tamp 
batteries.     7.2.08. 

(P.)  is  us.  .lame-  West  1 1).  Robert  Wilkinson 
Walton  (2).  Improvements  in  grips  for  cable  haul- 
ages.    10.2.08. 

(P.)  49/08.  .lame-  Richard  Whiting.  Improve- 
ment- in  and  relating  to  rock  and  like  drilling 
apparatus.     102-08. 

(P.)  .",(mis.  Robert  Thomas  Whitfield.  Improve- 
ments in  mean-  for  hanging  -tamp-.      12.2.08. 

(C.)  51/08.  Thomas  Mathieson  Thorn.  Improve- 
ment- relating  to  the  manufacture  of  stone  or  marble 
artificially.     14.2.08 

(C.)  53/08.  David  Burnett.  Water  valves.   15.2.08. 

(P.)  55/08.  Beberl  Hulford(l),  Melvin Frazer (2). 
Improved  petrol  economiser  and  carburetter  control. 
15.2.08. 


Changes  of  Addresses. 

Members  oral  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantei  the  delivery  of 
Journals  or  Notices.  The  Seen  turn  should  be  at  once 
notified  of  non-receipt  of  Journals  mid  Notices. 


Aulsebrook,  E.  C,  l/o  Johannesburg  ;  Cecil  Hotel, 

Bulawavo.  Rhodesia. 
Beaver,  W,  l/o  Germiston;   P.  0.  Box  66,   East 

Band. 
Bell,  H.  C.  F.,l/o  Johannesburg;  Treasury  G.  M., 

Ltd.,  <  leveland. 

Clarence,  <;.  J.  V.,  to  Meyer  &  Charlton  <;.  M. 

Co.,  Ltd.,  P.  O.  Box  1127,  Johannesburg. 
Coaton,  A.   A.,  l/o  Langlaagte ;   Glencairn  ('•.    M. 

Co.,  Ltd.,  P.  o.  Box  191,  Germiston. 
Griffiths,   H.   1).,  l/o  Johannesburg;  c/o  Standard 

Bank  of  S.A..  Ltd.,  10,  ( dements  Lane,  Li  ndon, 

E.C. 
Grumitt,  P.   EL,  l/o  Salisbury;  Asp  Mine,  Mazoe, 

\  ia  Sali-lun  v. 

Harrison,  0.,  l/o  Cleveland  ;  P.  0.  I'.ox  94,  East 

Hand. 
[NGLE,   F.   C.   W.,  l/o  Langlaagte;  P.  0.  Box  1431, 

Johannesburg. 
Johnson,  Tom,  l/o  Denver;  c/o  Mr.  Jack  Johnson, 

Grammar  School,  Wen.  Salop,  England. 
Maurice,   R.    F.   <-..   l/o  Fordsburg;  Sabi    Mine, 

Belingwe,  Rhodesia. 
METCALF,  J.  E.,  to  P.  < ».  Box  ins,  Germiston. 
Merrill,  C.  W.,l/o8.  Dakota ;  2000,  Santa  Clara 

Avenue.  Alameda.  Cal..   U.S.A. 

Morse,  W.  s.,  l/o  New   York  :  Seaford,  Delaware, 

U.S.  A. 
SCAER,   V.    E.,  l/o  Queque  ;  Eldorado  Mine,   Loina- 

gundi,  Rhodesia. 
SCHONFELDER,  W.,  to  I'.  O.  Box  38,  Krugersdorp. 
Tom,    I.,  l/o  Germiston;  c/o  Institution   of   Mining 

and  Metallurgy,  Salisbury  House,  London.  E.C. 
Woodard,    B.    N.,    t/o    Johannesburg;     Lutterfiy 

Mine,  Hartley,  Rhodesia. 
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Proceeding's 

AT 

Ordinary   General  Meeting-, 
March   21,    1908. 


The  ( Ordinary  <  leneral  Meet     _ 
was  held  in  the  Chamber  of  Mines,  on  Saturday, 
March    21st,   Prof.  J.   Yates  (President),  in  the 
chair.     There  were  also  present : — 

Members:    l>r.  J.  Moir,   Messrs.  T.    I 
.   R.   G.   Bevington,  W.  R.  Dowling,  K.  L. 
Qraham,   A.   Richardson,   <i.    O.   Smart,    II     A. 
White,    Prof.    J.    A.    Wilkinson.    A.   A.  Coaton, 

M.    H.    C abe,    J.    Gray,    A.    G.     Boyer,     II. 

J.    A.   Joues,  J.  Kennedy,  M.  Knight, 
<;.   A.    Lawson,  .1.    Lea,  .1.   1'.   McKeown,    -I.   K. 

ilf,  J.  T.  Milligan,  T.  T.  Nichol,  F.  B. 
.1.  F.  Pyles,  S.  C.  Quin,  W.  II    R  e,  C.  B.  - 
M.  Smith,  W.  H.  Smith,  s.  1 1    ;  a.  Taylor, 

.1.  A.  Taylor  and  J.  F.  Walker. 

10    Associates:      Messrs.    J.    Chilton,    C.    W. 
Dowsett,  W.  X.  Dunnachie,  A.  L.  Edwards,  J.  II. 

thoi  ne,  R.  W.  Leng,  A.  Thomas,  W.  W 
E.  M.  W<  ston   ind  L.  J.  Wilmoth. 

7    Visitors    (including    Mr.    H.    Kestner)    and 
Fred.  Rowland,  Secretary. 

Tin-  minutes  "t  the  previous   monthly  m< 
as  published  in  the  Journal,  were  confirmed. 

•v    MEMBERS. 

Messrs.    Whitehouse   and   Smith   were  el< 

scrutineers,  and  after  their  scrutiny  of  the  ballot 

papers,  the  President  announced  that  the  candi- 
for  membership  had  been  duly 

follows  : — - 

Boright,  Sherman  H..  Great  Eastern  Collieries, 
Ltd.,  I'.  O.  Box  5,  Springs.     Mining  Engineer. 

Cellier,  Jacobus  Stkphanus,  Mi:..  Consolidated 
(...1,1  Fields  of  S.A..  Ltd.,  I'  < ».  V>«\  1167, 
Johannesburg.  Mining  Engineer  and  Govern- 
ment Land  Surveyor. 

Clvn.  C,  Glen  Deep,  Ltd.,  P.  <  >.  Box  Is).  Germis- 
ton.     Mine  Manager. 

Ixglis,  Mali  olm  Canmore,  New  ("lul>,  P.  O.  Box 
]n7s.  Johannesburg.    Manager,  M«>lyneux  Mine. 


Klein,     Di      Max    Marcus,    Brakpan.      Medical 

I'm. tit  ioner. 
Lighi  bodi  .  Thom  \s.  Lnipaardsvlei  I  •    M 

1  ■•  .   Ltd.,  P.  <).   Box  -_'iis.  Krugeredorp.    Tube- 
miller. 
Mitchell,  Andrew,  Easl  Band  Proprietary  Mines, 

Ltd.,  P.  I '.  l:       •  Rand.   Battery  Foreman 

\i  \i.i .  Arthur  Leggktt,  Transvaal  <;.  M.  I 

Ltd.,  Pilgrim's  Rest.    Mining  Engii 
Pearson.  Thomas,  Driefontein  Deep,   Ltd.,  I".  < ». 

Box  •_'.■'>.  Knights.     Mine  Manager. 
Williamson,     Robert,     Lnipaardsvlei     Estate    *v 

(i.  M.  •'.•..  Ltd.,  21,   Luipaard  Street,  Krugi 

dorp.     Tube-miller. 

The   Secretary  announced    that   the  folh 
gentlemen  had  been  admitted  as  Associates  by 
the  •  Council  since  the  last  general  meeting  : 
Anderson,  James  Stuart,  Dbam-a  .Ltd., 

Kabulayatkatti,     Dlrwarwa    District.     Bombay 

Presidency,      India.        Reduction     Officer    ami 

<  yanide  <  hemist. 
I  >owse  i  r.  <  ii  VRLES  William.  Witwatersrand  ' 

Ltd.,  P.  O.  Box  5,  Knights.     Cyanide  Foreman. 
Freusberg,     Vdolph,    Lebong    Tandai    (Ketoun), 

\\  .'-i  Coast,  Sumatra.     Assayer. 
Herald,  Andrew  .i  vmes 

prietary  Mines,  Ltd.,  I 

Mill  Foreman. 
Linton,     Robert,    Banco 

Magdalena,  Sonora,  Mexico 
McCrindle,  James,  Knights  Deep.  Ltd.,  P  0 

14S.  Germiston.     Amalgamator. 
Murphy,  Thomas  Daniel,  Ventanas  Mining  and 

Exploration  Co.,  Ltd.,  Ventanas   vi&i  'havarria), 

ode  Durango,  Mexico.     Mining  Engineer. 

Pry<  e,  Wtnn  St.  Lawrani  i  .  Treasury  G.  M.  Co  , 

Ltd.,  i  Cleveland.     Assaj 
Thayer,    Harry   Stanley,    U.S     ;      action   ami 

Refining  <'.>..  Ltd.,  Colorado  S  'orado. 

I  .S    \.      Assistant  Superintendent. 
Tiicm  \-.  I)  win. I  hi  i\.  Simmer  and  .lack  Proprietary 

Mines  Ltd.,   P.  0.  Box  192,  Germiston.     Amal- 
1 1  <  >r. 

And  as  Students  ; 

Ball,  Harry  Standish,  P.  <  >.  Box  2536,  Johai 

burg 
Davies,  Cyril  Nutcombe,  Halcomhe,  Jubilee  Road, 

Parktown,  Johannesburg. 
Donovan,  Donough  Bennitt,  103,  I>--  Korto    - 

Wanderers  View,  Johannesburg. 
Gilbert,  Thomas  Woodford,  47.  Bok  St.,  Joubert 

Park,  Johannesburg. 
Graham,  Harry  Woodthorpe,   I'.  <>.  Box   H5.">, 

Johannesburg. 


Simmer  ami  .F;u 

<  >.  Box  !'.»-_>.  Germiston. 

Del    Oro    Mining    Co  . 
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Mai.hiki.k.  David  Gabbikl,  c/o  Mr.  J.  H.  Koch. 

40,  Buxton  St..  Doornfontein,  Johannesburg. 
Spargo,    Richard   Jamks,    Transvaal    University 

College,  P.  0.  1 1 '  > x  1176,  Johannesburg. 
Sutton,  Joseph   Bennet,    10,   Highfield  Terrace, 

I  toornfontein,  Johannesburg. 
Tapscott,  Sidney,  10,  Highheld  Terrace,  Doornfon- 

tein.  Johannesburg : 
all     are    students     of    the    Transvaal     University 
College. 

(  rENEBAL    BUSINESS. 

The  President  :  Since  the  last  meeting  we 
have  had  a  really  very  interesting  trip  to  the 
Apex  Colliery,  and  not  the  least  enjoyable  part 
of  that  trip  was  the  delightful  little  speech 
delivered  by  Mr.  Dalrymple.  I  move  a  vote  of 
thanks  to  the  Company  tor  their  hospitality.  It 
is  perhaps  as  well  that  I  should  call  your  attention 
to  the  special  meeting  we  are  to  have  on  April 
18th.  The  purpose  of  that  meeting  is  specified 
in  the  agenda.  Another  item  on  the  agenda  is 
the  contemplated  visit  to  the  Xigel.  We  have 
had  very  many  invitations  to  mines  and  works  in 
the  past,  but  I  think  1  am  quite  right  in  saying  that 
we  have  never  had  an  invitation  which  exceeded  in 
cordiality  this  one,  and  we  hope  it  will  be  a  great 
success.  The  idea  is  to  have  a  special  train,  and 
that,  of  course,  will  necessitate  a  certain  number 
coming  forward — 65  in  this  case. 

LETTER. 

A  letter  was  read  from  Mr.  W.  Sinclair  Brown, 
Lebong  Soelit,  Sumatra,  taking  exception,  as  the 
metallurgist  concerned,  to  the  remarks  made  by 
Mr.  A.  F.  Crosse,  published  in  the  September 
Journal*  in  which  it  was  stated  that  nitric  acid 
was  used  to  dissolve  the  copper  out  of  the  base 
bullion,  and  that  the  silver  was  also  dissolved 
which  accompanied  the  copper  "down  the  creek." 
Mr.  Brown  pointed  out  that  the  copper  and  the 
silver  were  duly  recovered  and  accounted  for,  as 
could  be  ascertained  by  reference  to  the  company's 
books,  and  asked  that  Mr.  Crosse  would  either 
withdraw7  or  amend  his  remarks. 

The  President :  I  think  that  when  these  facts 
are  placed  before  Mr.  Crosse,  he  will  gladly  make 
his  reply. 

associates'  subscriptions. 
The  Secretary  :  With  reference  to  the 
proposed  raising  of  the  Associates'  subscription, 
the  reason  the  Council  has  had  this  under  con- 
sideration is  that  at  present  the  Associates  are 
not  paying  their  full  share  of  the  expenses  of  the 
Society.  The  cost,  roughly,  per  member,  is  in 
the  neighbourhood  of  27s.,  and  thus  the  fact  that 
the  Associates  only  pay  21s.  makes  a  considerable 
difference  to  the  Society's  finances.  That  is  why 
the  Council  has  considered  the  matter  very  care- 

*  Vol.  viii.,  p.  SO. 


fully.  They  now  make  a  proposition  to  raise  the 
subscription  to  £i  lis.  6d.  If  the  motion  is 
successful,  and  the  amount  is  raised,  it  will  make 
a  considerable  difference  to  the  finances,  and  the 
difference  will  be  seen,  we  hope,  in  the  size  of  the 
Journal. 

SAMPLING    APPARATUS. 

Prof.  J.  A.  Wilkinson  :  The  apparatus 
which,  I  am  given  to  understand,  has  hitherto 
been  used  here  for  sampling  the  gases  occurring 
in  mine  air,  consists  of  a  Winchester  quart  bottle 
and  a  pair  of  bellows.  The  bottle  is  taken  to  the 
place,  whence  a  sample  is  desired  and  the  air 
pumped  into  it  by  the  bellows,  after  which  it  is 
corked  and  taken  to  the  laboratory  for  analysis. 
It  is  obvious  that  in  this  case  before  any  gas  can 
be  removed  from  the  bottle,  it  must  be  uncorked, 
and  it  occurred  to  me  that  it  might  convenience 
the  analyst,  whilst  at  the  same  time  allowing  a 
representative  sample  to  be  taken  if  this  could  be 
avoided.  The  apparatus  proposed  consists  of  a 
strong  Winchester  quart  fitted  with  a  tight  india- 
rubber  stopper  bored  with  two  holes,  through  one 
of  which  a  tube  passes  to  the  bottom,  and  through 
the  other  a  tube  passes  just  below  the  cork.  On 
the  outside,  these  tubes  end  in  good  glass  stop- 
cocks with  a  short  prolongation  of  the  tube  beyond 
the  cock.  The  cork  fitting  into  the  bottle  is 
wired  down  to  the  neck  and  then  carefully  sealing- 
waxed,  so  as  to  be  quite  certain  that  no  leakage 
will  occur.  The  taps  of  the  glass  stopcocks  are 
also  wired.  Before  using,  the  Winchester  must 
be  thoroughly  cleaned  and  dried.  Then  it  is 
evacuated  by  means  of  a  good  pump,  as  far  as 
possible.  I  have  found  in  practice  that  a  good 
water  pump  is  sufficient  for  the  purpose,  a  high 
vacuum  being  unnecessary.  In  sampling,  the  tap 
attached  to  the  tube  which  passes  to  the  bottom 
is  opened  and  the  gas  rushes  in.  The  other  tap 
is  then  turned,  and  to  the  other  tube  is  attached 
a  small  india-rubber  pump,  such  as  is  used  for 
spray  bottles.  This  is  worked  for  a  short  time 
and  then  the  taps  turned  off. 

Dr.  J.  Moir  :  This  seems  to  be  a  good  method, 
but  I  should  like  to  ask  whether  Prof.  Wilkinson 
has  tried  whether  such  bottles  will  stand  the 
vacuum.  Secondly,  what  would  be  the  best 
method  of  expelling  the  gases'? 

Prof.  J.  A.  Wilkinson  :  It  is  impossible  to 
say  that  every  Winchester  will  stand  a  vacuum, 
and  the  only  answer  possible  is  the  one  given  by 
experiment.  I  used  an  ordinary  German 
Winchester,  and  found  it  to  stand  satisfactorily 
the  vacuum  created  by  an  ordinary  glass  water 
pump.  This,  however,  was  not  very  great,  and 
hence   I   w^as  compelled   to   use  the  small  spray 
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pump.  To  expel  the  gases  for  use  in  the 
laboratory  all  thai  is  necessarj  is  merel)  to  run 
in  mmiic  displacing  liquid  through  the  tube  which 
to  the  bottom  of  the  bottle,  either  water  or 
brine  or  glycerine,  etc.,  according  to  the  an  i 

NOTES  ON   RAND  MINING. 


By  Tow  Johnsos   i  Member). 


A-  Mm  are  aware,  great  exertions  are  being 
made  at  the  present  time  t"  reduce  the  working 
on  <>ur  mines,  and  it  has  very  often  occurred 
bo  me  that  something  could  be  done  towards  this 
wry  desirable  end  by  taking  lessons  from  • 
places  and  other  industries. 

1  thmk  it  is  generally  believed,  and  rightly, 
th.it  where  the  greatest  saving  is  to  be  looked  for 
is  in  departments  of  the  mine  other  than  the 
reduction   works;  not  that  a  saving   cannot    be 

ted  in  the  reduction  works,  bul  thai  a  gi 

saving  can  be  effected  in  the  other  departments. 

For   one   thing,  it  has  always  been  my  opinion 

that  there  are  too  many  shafts,  winding  engines, 

for  the  amount  of  rock  to  be  hoisted.    Many 

_    engines   do    little    beyond    condensing 

i.  and  1  am  glad  to  see  that,  latterly,  there 

•  ■en  an  improvement  as  regards  the  number 
of  shafts,  but  there  are  still  too  many  h 

t  nes  being  provided. 

It  is  interesting  to  consider  what  is  the  real 
determining  factor  for  the  size  of  shafts ;  and  I 

•  ••  I  am  right  in  saying  thai  the  general  idea 
is  that  the  amount  of  rock  to  be  hoisted  is  the 
factor  ;   if  so,  it   should  not  lie  :   the  determining 

should   l>e  the  size  necessary  for  ensuring 
ventilation,  because  if  ashaft  i-  large  enough 
i  iod   ventilation  it   i>    la  2  gh   for 

h  listing  the  rock  through.  It  should  not  be 
impossible  to  hoist  5,000  tons  of  rock  per  24 
hours  through  two  compartments,  6  ft.  x  5  ft. 
from  a  depth  of  3,000  ft. 

Now  a  shaft  with  three  c  impartments  of  tint 
size  would  lie  luge  enough  for  hoisting  that 
amount  of  rock  and  still  leave  room  for  a 
pump  compartment.  It  would  require  a  ventilat- 
ing pressure  of  25  ll>.  per  sq  ta  foot  of  area, 
(taking  the  coefficient  of  friction  it  "005,  which 
i<  very  low  for  a  timbered  shaft/  t  i  pass  sufficient 
air  for  the  number  of  persons  required  to  handle 
o-nount  of  rock  :  this  is  for  this  shaft  alone 
without  the  workings  or  other  shaft  ;  80  ir 
■n  that  although  the  rock  could  be  ho 
through  a  shaft  of  this  size  the  air  c  »uld  not 
through  except  with  an  extravagant  expenditure 
of  power.  Some  may  doubt  the  possibility  of 
hoi-ting  this  amount  of  rock  through  two  com- 
partments, but  I  would  point  out  that  at  Kunbei- 


froma 
depth  oi  1,200  ft.  in  8  hours  ;  if  tin-  can  be  done 
at  timbei ley  I  cann  m  why  a 

work  can  no  I  l»e  done  hei  e. 

At  the  Baggeride  Colliery,  S  »uth  Si  iffordshire, 
the  s  hours'  output  i  1,58  I  tons ; 

the  depth  Is  1,900  ft.,  loa  I  i  load 

1(.)  t  ins,  maximum  velocitj  3,900  ft.  per  m 

in      and      i  m       |i  irio 

7  mds  each.  The  Delaware  and  Lackawana 
and  Western  Railway  Co.  have  a  water  hoist 
which  run-  automaticallj  ;  the  total  load  is  -7 
ght  of  water  each  trip  33,180  Lb.,  depth 
550  ft.,  time  of  hoisting  one  minute,  total  time 
per  trip  \\  minutes,  giving  an  out  mt  ol  over  11 
tons  of  water  per  minute;  I  this  hoist 

works  more  cheaply  than  pumps. 

I  give  these  examples  just  to  show  how  far  we 
hive  to  travel  yet  b  sfore  we  can  I  ike  out  pi  ice  in 
the    front    rank    as    mining    p  Some    may 

think,    what    is  the  use  of   talking  of    hoi 

'tons  of  rock   per  24    hours  through   two 

compartments  if  we  shall   never  want  to  do  it ; 

•  ■    I   think  we  shall  as  the    1,000  stamp  mills 

that  are  sp  iken  of  will  need  a  daily  hoisting  of, 

s iy,  1  2,000  tons  of  rock;  in  a 

less  hi    t  ■   know   what   is  actually  being   done   by 

others,  and  also  to  compare  our  efforts  with  theirs. 

When   we  lo  >k  around  and    jee  I  and 

imes      more     hoisting     engines,     with      the. 

jary  enginemen,   Kafirs,  wear  and  tear,  in 

•r  the  hoisting  of,  say,  1,50  >  to  1,60  I  tons 

;k  per  24  hours,  it  is  time  to  p  iuse  and  ask 

ourselves  if  we  are  doing  as  good  work  as  we 

should  or  could. 

There  are  a  number  of  shafts  where  a  balance 
rope  under  the  skips  or  cages  won  •  little, 

as  balancing  the  load  on  hoisting  engines  I 
to  quicker,  safer,  and  cheaper  work.    All  ho 
engines  should  be  fitted  up  in  such  a  manner  that 
the  engineman  can  do  his  work  either  sitt: 
standing,   and  should  hive  Looking  b  fixed 

-  '  that  the  engineman  can  see  all  parts  of  his  at 
from  the  platform  :  it  is  just  as  well  for  w 

•V  as  hard.     They  should  also  b  •  tit  ted  with 
controlling  apparatus,  such  as  the  Karlik- 
or   Nicholson's,  both   American   invent 
the  Vis  ishire,  or  one  invented  by  a  French 

engineer,  which  is  in  use  on  the  Continent.  Any 
of  these  will  prevent  au  overwind,  save  the 
expense  of  accidents  and  allow  faster  hoistii:_ 
no  matter  how  fast  the  engines  may  be  rum 
when  a  certain  point  is  reached,  if  the  engineman 
.  »t  take  charge,  the  controlling  device  will. 
:ing    of     fast     hoisting,     Mr.     5  .     an 

tor  of  mines  in  England,  I  believe,  some- 
time ago  wished  to  find  out  how  fast  men  were 
being  hoisted  at  some  of  the  first  class  collieries 
in  England  ;  from  his  experiments  and  observa- 
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ti-'ii.-  be  found  that  in  some  places  the  speed   was 
as  high  as  'M  miles  per  hour,  say,  over  3,200  ft. 

per  minute,  in  the  middle  of  the  wind. 

All  shafts  should  he  fitted  up  with  good  tele- 
phones in  addition  to  the  electric  signalling 
apparatus  and  from  the  same  points  ;  1  have  seen 
where  many  pounds  could  have  been  saved 
if  the  shafts  had  been  fitted  up  with  telephones. 
and  they  would  always  be  useful  and  time  saving 

As  to  shafts,  are  we  right  in  keeping  to  the 
rectangular  form:  if  so,  are  we  right  in  putting  in 
so  much  timber,  a  great  amount  of  which  is  of 
little  use  !  I  think  vertical  circular  shafts  are 
much  stronger  than  rectangular  ones  and  would 
stand  better  without  lining  after  reaching  the 
hard  rock,  except  where  faults,  etc.,  are  met  with  : 
all  dividers,  etc.,  could  be  kept  out  and  wire  rope 
guides  used  which  should  hang  clear  from  top  to 
bottom,  llectangular  shafts  when  sunk  across 
the  strike  should  not  need  timbering  all  through : 
wire  rope  guides  could  be  used  in  these  shafts 
also.  If  shafts  were  too  small  to  give  the 
necessary  room  or  clearance  for  the  swing  of 
rope  guides,  then  rail  guides  could  be  used,  two 
for  each  cage,  the  bearers  to  carry  the  guides 
being  on  the  outer  side  of  each  cage  or  skip. 
It  will  doubtless  be  said  that  guides  put  in  in 
this  manner  would  prevent  the  use  of  a  bend  :  I 
should  say  a  good  thing,  too,  as  I  have  always 
believed  it  a  fallacy  to  think  that  bends  save 
money.  I  think  it  better  policy  to  sink  further 
if  necessary  and  crosscut  to  the  point  where  the 
incline  shaft  should  start.  Bends  are  bad  things 
anyway,  and  there  have  been  many  accidents  that 
would  not  have  given  half  the  trouble  if  a  bend 
had  not  been  in  the  way.  There  was  one  recently 
which,  if  it  had  not  been  for  the  bend,  would  not 
have  stopped  the  shaft  above  5  hours  instead  of 
as  many  days.  Bends  wear  out  ropes,  take  a 
great  deal  of  attention  and  are  bad  to  get  men 
through.  In  my  opinion  they  waste  money 
instead  of  saving  it. 

On  inclines  of  a  dip  of  45°  and  under,  I 
advocate  endless  ropes  and  ordinary  cars  instead 
of  skips,  as  in  this  way  the  vertical  shaft  load 
can  be  conveniently  balanced,  and  the  incline  load, 
being  also  balanced,  more  rock  can  be  hoisted 
through  the  same  sized  shafts  :  this  is  in  place  of 
compound  .-hafts.  Using  endless  rope  and  cars 
on  the  inclines,  a  smaller  shaft  is  permissible  for 
a  maximum  tonnage,  weight  and  cost  of  rails, 
.sills,  etc..  is  less,  speed  lower,  and  output  more 
regular  than  with  skips. 

If  the  incline  were  driven  in  the  footwall,  as  it 
should  be,  the  cost  per  foot  would  be  less,  and 
the  amount  of  waste  rock  to  be  hoisted  would  be 
less  for  an  endless  rope-way  than  for  skip-ways  : 
1,000  tons  could  be  hauled  up  an  incline  3,000  ft. 
long  in    12   hours   by  endless  rope  and  cars  on  a 


pair  of  tracks  requiring  a  width  of  7  ft.  ;  with 
pump  and  travelling  way  the  width  would  need 
to  be,  say,  13  ft.  over  all.  and  with  two  pairs  of 
tracks  and  pump  way  it  would  need  to  be 
22  ft.  The  engines  and  boilers  could  be  placed 
underground,  if  necessary,  or  the  engines 
alone,  power  being  conveyed  from  the  surface. 
If  boilers  were  used  underground,  the  waste 
heat  would  provide  ventilating  power,  this  is  done 
in  quite  a  number  of  mines  in  England,  and  in 
some  places  men  are  regularly  hoisted  in  the 
upcast  shaft.  Boilers  underground  would,  I 
think,  be  the  cheapest  method  of  producing  the 
power  for  the  hauling  engines,  pumps,  fans,  etc. 

If  on  any  property  two  shafts  had  to  be  sunk 
they  should  be  put  down  as  clo'  e  together  as  the 
law  will  allow,  a  connection  being  made  between 
them  every  few  hundred  feet  for  ventilation ;  if 
water  was  met  with  the  temporary  pumps  could 
be  placed  in  these  connections  :  afterwards  per- 
manent pumps  would  be  necessary  in  one  shaft 
only,  but  could  be  reached  from  both  shafts : 
this  would  be  much  easier  and  cheaper  than  put- 
ting pumps  in  both  shafts,  as  has  been  required 
at  many  mines. 

Having  the  two  shafts  close  together  and  the 
drives  rising  outwards  from  one  point,  all  the 
water  above  the  head  of  the  inclines  would  drain 
to  this  point,  and  the  whole  of  the  rock  would 
also  come  to  it.  If  an  accident  happened  at  one- 
shaft  the  other  shaft  would  be  available  for  the 
whole  of  the  rock.  At  present  we  generally  have 
a  rise  of  a  few  feet  between  the  two  shafts  making 
it  very  hard  to  get  all  the  rock  to  one  shaft  if 
anything  happens  to  the  other.  In  this  connec- 
tion, it  is  very  noticeable  how  very  rarely  accidents 
happen  to  the  shafts,  ropes  and  engines,  in  the 
colliery  districts  in  England.  Another  advant- 
age of  sinking  the  two  shafts  close  together 
is  that,  being  connected  quickly,  the  develop- 
ment could  be  done  cheaper  as  the  mine  would 
be  cooler  and  more  comfortable  to  work  in. 
It  might  be  said  that  development  would  be 
restricted,  as  there  w-ould  only  be  practically  one 
shaft  to  commence  from,  but  I  do  not  think  this 
would  be  much  felt  in  practice,  as  during  the  time 
the  shaft  boxes  and  stations  were  being  cut  out, 
the  main  crosscuts  could  be  driven  to  where  the 
head  of  both  inclines,  if  two  were  necessary, 
would  be,  and  the  two  inclines  would  soon  diverge, 
thus  providing  room  for  development. 

If  it  is  possible  to  make  arrangements  with 
some  other  neighbouring  company  to  provide  an 
outlet,  only  one  shaft  should  be  sunk.  In  1906 
this  arrangement  was  spoken  of  as  a  good  one  for 
the  Simmer  West,  but  was  thought  to  be  too  far- 
fetched an  idea  then,  but  now  I  fancy  opinions 
are  altering,  as  it  is  getting  to  be  the  recognised 
thing.     The  possibilities  of  endless  rope  work  ia 
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inclioi  -  for  working  the  lower  deeps  'I"  not 
to  I"-  generally  recognised,  bul  I  believe  anj 
depth  possible  to  be  worked  can  be  served  by 
inclines  and  .it  a  lower  cost  per  ton  than  by 
vertical  shafts.  The  idea  would  be  to  atari  from 
the  outcrop  and  cui  the  shafts  in  the  floor  of  the 

Btopes  of  the  botl reef,  packing  the  rock  in  the 

Btopes,  or  the  shafts  could  be  in  the  solid  under 
neath  the  bottom  reef.  I  do  not  think  there 
would  be  much  danger  in  trenching  the  3hafl  in 
the  floor  of  the  stopes,  either  way  the  shafts  could 
irted  at  different  points  in  their  length,  and 
could  be  finished  in  the  tim  i  it  takes  to  .-ink  in 
the  solid  from  the  lowest  or  nearest  point  to  the 

new  ground  to  I pened  up.     It'  thought  better, 

inclines  could  be  started  from  the  vertical  shafts 
of  the  lowest  deeps  and  carried  down  to  as  great 
a  depth  as  was  found  possible  to  work  at,  ins 
of  sinking  the  very  deep  shafts  (6,000  ft.)  verti- 
cally :  1  believe  it  would  be  better,  safer,  and  less 
difficult,  to  have  stage  winding  in  the  incline  than 
in  tlic  vertical. 

A-  an  instance  of  what  is  meant,  take  the  line 
of  the  Simmer  Deeps,  Simmer  West,  the  Jupiter 
and  the  lower  side  ground  ;  this  could  all  be 
worked  with  a  couple  of  long  incline-,  endless 
.  in  stages  of  1,000  ft.,  the  -halts  being 
about  7,000  ft.  apart,  and  the  same  could  he  don,. 
all  along  that  line. 

rope  incline  work  very  economical 
engines  could  be  used,  as  the  work  is  practically 

continuous,  and  steam  could  be  kept  easier,  as 
there  would  not  be  the  sudden  pull  on  theboilers 
as  in  vertical  hoisting.  If  one  pair  of  tracks  can 
handle  about  1.000  tons  in,  say,  10  hours,  three 
•lacks  could  handle  3,000  tons  per  shift, 

itween  5,000  and  6,000  tons  in  24  hours  and 
handle   the   labour  force  as   well.     The  ropes  in 

the   incline  would  need  to  travel  at  a  -i 1  of 

about  three  miles  per  hour.  1  have  heard  it  said 
that  these  large  quantities  could  not  be  got  to  the 

-.  but  I  think,  it  the  will  to  do  it  is  there,  the 
means  can  be  found  :  at  present  on  many  levels 
of  the  mines  not  one-sixth  of  the  possible  amount 
>if  work  is  done.  A  I'trO  stamp  mill  should  be 
kept  going  otF  three  levels  at  the  most,  as  when 
to.,  many  levels  are  open  the  consequent  disper- 
sion of  labour  and  waste  in  supervision  is  a 
is  l'ar  to  economy. 

In  -toping,  I  believe,  it  would  con- 
duce to  cheaper  work  if  more  men  and  machines 
were  employed  on  each  stope  face.  I  have  many 
times  seen  two  machines  on  a  200  to  250  ft. 
length  of  face,  probably  breaking  about  16  tons 
of  rock  per  shift,  where  there  wa-  room  enough  for 
machines  to  be  breaking  up  to  100  tons  per  shift 
in  many  cases.  In  most  mines  there  are  too  many 
stope  faces  open,  causing  the  work  to  be  scattered 


and  difficult  to  look  after,  whereas  il  Op.  work  were 
more  concentrated  it  could  l"-  much  better  I 
alter  by  all  concerned,  from  miner  to  mans 

iver  the  larger  torn  .mil'  from  each 

working  place  would  make  it  advisable  to 
more  advantage  of  mechanical  means  of  handling 
rock,  such  a-  brake-roads,  aerial  gears,  shaking 

.  mono  rail-,  etc.  ;    the  dl  ives  could  !»•  mad- 
wider,  and  either  air,  oil,  electric  motors  or  other 

mechanical  means  of  haulage  used  for  transporting 

the  cars   to  tie-   ghafl    and    back,  instead  of  the 

black  human  motor:    '_r"o,l  handy  bo\es  ano  [ 
tracks    would    have    to    be    pul     in.   90    that 

quantities  could  be  bandied  comfortably. 

If  thi-  system  of  putting  large  oumbei 
machines,  or  other  means  of  breaking  large 
quantities  per  shift  on  each  face,  were  to  become 
general,  the  drives  could  be  further  apart  a-  also 
tli"  winzes,  because  the  blocks  would  be  wo 
out  quicker,  and  therefore  could  be  formed  larger. 
The  policy  to  adopt  in  opening  out  would  be  to 
>,-t  ;l  certain  area  of  ground  apart  to  start  the 
null  from,  push  out  the  drives  to  the  boundary, 
then  commence  -toping  there  and  work  home, 
taking  out  everything,  and  leaving  no  pillars  in 
tie-  -top..-,  which  culd  then  In-  left  to  cave,  or  be 
packed  with  waste  or  tailings,  asl 

h  Btope  face  should  1"-  in  charge  of  one  man 
who  would  lie  responsible  tor  the  direction  of  the 

of  the  holes,  and  tie-  burden  put  on  them, 
also  for  the  amount  of  explosives  used  :  he  1 
other  men  under  him  to  do  the  drilling,  take 
down  the  machines,  and  clear  the  gear,  blast, 
make  the  place  safe,  ami  rig  up  again  for  the 
next  shift  of  drillers.     These  drillers  would  work, 

in    eight    hour-'  shift   at    drilling  only,   this 
would  necessitate  what  could  be  styled  the 
L.'inur  gang,"  working  in  between  shifts. 

To  enable  large  numbers  of  machines  to  work 
in    th  from   one  drive  ,tt  one  tine-. 

air  pipes   would   have  to  be  installed,  and  t 
loss  of  air  good  fittings  should  be  used,  bends 

id  of  elbo  .'el  on  th-  branch  outlet 

and   made   longer,  and   valves  of    full   area   nidi: 
through.      Globe  valve-  are    bid.  for  they 
changes  of  direction  ;  plug  light 

run,  but  most  makers  spoil  them  by  reducing  the 

through  the  body,  the  hole  through  the  plug 
is  fair  in  many,  but  the       a  and  the 

from  the  plug  is  very  contracted.      A  short  piece 

of  rubber  hose  make.-  a  g 1  flexible  joint  where 

pipes  are  led   into        -  or  winze  :  the 

ordinary  1  in.  unions  that  are  generally 
connecting  the  inch  pipes  and  hose  have  not 
enough  thread  on  them,  and  the  thread  soon  strips 
o^'  and  the  union  has  to  be  thrown  away  after 
much  air  has  been  lost  by  leakage  :  it  is  much 
cheaper  to  buy  higher  pried  ui  ions  with  a  better 
and  longer  thread. 


*2oS 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.       March  lHi'S 


As   regards   breaking    rock,  it  is  good  policy 

to  break  until  the  stope  is  full  of  rock,  as 
it  is  called  ;  but  should  the  rock  get  in  the  way 
of  the  machinemen,  smne  or  all  of  them  could  be 

put  iuto  another  place  for  a  time.  By  having 
plenty  of  rock  in  a  Btope,  a  barrier  is  formed 
between  the  flying  rock  of  the  blasts  and  any 
appliances  put  in  to  facilitate  the  removal  of  the 
rock  :  this  protection  makes  it  unnecessary  to 
take  them  down  after  every  shift,  thus  saving 
time  and  increasing  their  usefulness,  while  another 
advantage  is  that  each  shoveller  can  move  more 
rock  per  unit  of  time  when  there  is  abundance  of  it. 
No  pillars  need  be  left  in  the  stopes,  only  ribs 
by  the  sides  of  the  drives  for  a  time  or  stulls, 
until  they  are  packed  with  waste  or  tailings. 

It  has  been  freely  stated  lately,  that  packing 
stopes  prevents  subsidence,  but  this  statement  is 
rather  ambiguous  ;  packing  certainly  reduces  the 
amount  or  subsidence  but  does  not  prevent  it ; 
with  closely  packed  places,  the  material  being 
shovelled  in,  the  amount  of  subsidence  is  about 
50%  of  the  height  of  the  excavated  area,  and  will 
probably,  in  the  greater  number  of  cases,  travel 
to  the  su'face  with  little  diminution.  From  the 
caving  that  has  already  taken  place  on  the  Rand 
we  cann  >t  tell  how  the  surface  will  be  affected  in 
the  future.  It  is  thought  in  some  quarters,  that 
when  an  area  caves  the  weight  is  gone,  and  the 
other  parts  are  safe  ;  it  is  so  for  a  time,  but  it 
must  be  understood,  th^t  when  a  series  of  pillars 
are  crushed  out  and  the  area  caves,  the  remaining 
pillars  have  an  increased  weight  thrown  upon 
them,  since  they  have  to  support  the  area  above 
themselves  and  also  form  piers  carrying  the 
bridge  formed  across  the  caved  area;  this  happens 
in  all  cases  where  the  caving  does  not  follow  fault 
planes  to  the  surface  on  the  first  caving.  One  of 
the  greatest  dangers  to  a  mine  is  where  a  caving 
has  taken  place  right  up  to  the  pillars  of  a  shaft, 
as  these  pillars  will  then  have  to  take  the  extra 
weight  and  will  start  flaking  and  crushing,  and 
being,  as  a  rule,  fairly  large,  the  weighting  will 
not  be  noticeable  for  some  time.  To  help  these 
pillars,  packs  should  be  built  alongside  them 
on  the  side  nearest  the  caving,  and  packs  should 
also  be  built  on  top  of  the  fallen  rock  up  to  the 
new  roof,  so  as  to  help  to  take  the  weight  when 
the  newr  caving  commences.  In  this  way  the  shaft 
can  be  relieved  somewhat  by  throwing  the  weight 
into  the  caved  area  again. 

In  a  few  years'  time  we  shall  have  some  trouble 
from  caving,  for  at  present  it  has  been  local  and 
has  been  little  to  what  we  may  expect  later,  as 
the  more  area  excavated  the  less  there  is  left  to 
support  the  cover.  To  minimise  this  trouble 
packing  should  be  commenced  now  ;  the  pillars 
recovered  would  probably  pay  for  the  packing, 
and   tailings  would  be  the  best  material,  as  they 


would  lie  very  close,  and  would  be  ideal  material 
for  flushing  into  a  caved  area  to  pack  it  up  :  it  is 
important  that  the  outcrops  should  be  packed  not 
onl\  to  prevent  caving  but  to  insure  the  impound- 
ing of  water  after  abandonment. 

Reverting  again  to  the  breaking  part  of  stoping, 
it  might  be  said  that  by  handling  large  quantities 
of  rock  from  each  face  the  grade  could  not  be 
regulated  so  well  as  at  present,  but  it  should  be 
quite  as  easy,  for  if  you  take  a  certain  amount  of 
rock  of  nearly  the  same  value  from  several  stopes, 
it  is  the  same  as  if  all  the  rock  of  a  similar  value 
were  taken  from  one  stope  only;  in  any  case,  we 
could  readjust  machines,  etc.,  as  at  present. 
Speaking  of  grade,  naturally  brings  to  mind  the 
thought  of  how  best  to  improve  it  ;  now  there 
are  two  good  ways  of  improving  the  grade  ;  first, 
break  the  reef  as  clean  as  possible ;  second,  if 
waste  is  broken,  sort  out  as  much  of  it  as  possible, 
either  underground  or  on  the  surface  :  the  point 
which  concerns  us  most  is  which  is  the  cheaper  to 
do,  not  to  break  waste,  or  to  break  a  certain 
amount  and  sort  it  out  after.  To  my  mind,  the 
cost  per  ton  bugbear  has  been  responsible  for  the 
loss  of  a  great  deal  of  money,  for  low  costs  are 
not  always  a  measure  of  good  work,  and  in  many 
instances  it  would  pay  to  let  the  costs  come  up  if 
it  were  only  done  in  a  proper  manner. 

Case  I. — For  example,  say,  there  was  a  mine 
where  the  recovery  value  of  the  rock  was  20s.  per 
ton  and  the  costs  20s.  per  ton,  stoping  width  5  ft. 
capacity  30,000  tons,  and  everything  sent  to  the 
mill  ;  the  breaking  cost  of  this  rock  would  be,  say, 
5s.  per  ton  or,  say,  76s.  per  fathom,  the  profit 
being,  of  course,  nil. 

Case  II.,  same  Stapes. — Now  if  it  was  found 
possible  to  stope  all  the  reef  out  with  a  stope 
width  of  4  ft.,  what  would  be  the  value,  cost, 
profit  per  ton  and  total  profit,  on  the  handling  of 
30,000  Ions  per  month  as  before  1  Say,  in  this 
case  we  allow7  3s.  per  fathom  more  than  in  Case  I. 
for  breaking,  because  of  the  narrower  stope  width 
or,  say,  79s.  per  fathom,  that  is  6s.  7d.  per  ton 
broken  ;  instead  of  5s.  Id.  as  in  Case  I.  The 
value  would  rise  from  20s.  to  25s.  per  ton,  the 
cost  from  20s.  to  21s.  6d.,  the  profit  from  nil  to 
3s.  6d.  per  ton,  and  the  total  profit  from  nil  to 
£5,250.  That  is  to  say,  it  is  possible  to  increase 
the  profit  by  increasing  the  cost  if  it  is  done 
properly.  If  in  these  two  cases  the  recovery 
value  at  the  beginning  had  been  30s.  instead  of 
20s.  the  profit  in  Case  I.  would  have  been  £15,000 
and  the  increase  of  profit  in  Case  II.  would  have 
been  £9,000  instead  of  £5,250. 

Case  III. — We  will  now  look  at  it  another 
way  ;  we  could  still  break  a  5  ft.  stope,  but  sort 
out  as  much  of  the  extra  1  ft.  of  waste  as  possible 
and  stow  away  in  the  stope,  this  would  apparently 
save   some   of  the  higher  breaking  costs  ;  under 
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these  conditions  what  would  he  the  result  '     The 
breaking  costs  would  be  5s.  9'3d.   per  t « > 1 1  Benl 

out,  only  60     of  the  1  ft.  of  wa  it  Id  be  orted, 

as  the  remainder  would  be  too  fine  ;  the  coal  ol 
sorting  and  stowing  would  probably  be  about  5s. 
per  ton  handled.  As  there  is  only  a  small  amount, 
the  value  of  the  rock  Bent  out  would  l>e  incn 
tn  22s.  8"64d.  per  t<  «n,  the  costs  would  be 
21s.  I  I'l.  per  ton,  profit  Is.  I  3d.  per  ton,  and 
the  total  profit  about  62,025. 

Casi    TV.      In  this  case  we  break  a 
and  sort  on  surface  instead  of  underground  ;  it 
must  lie  remembered  that  I  am  only  dealing  with 

outside  of  the  reef,  tin'  partings  are  quite 
different.  As  in  tin-  last  case  only  60  "t  the 
1  ft.  of  waste  could  be  sorted,  hen.,,  breaking 
would  l»e  the  same,  ."is.  9*3d.  per  ton  crushed  : 
value  of  rock  to  mill  would  he  the  same,  22s.  -  6  Id. 
would  lie  •-•'Js.  2d.  per  tun,  profit  6*6d  . 
total  profit   £816  or.  say,   is.  per  ton  tor  the   tons 

i.  being  the  difference  between  cost  of  sort 
ing,  I'M  per  ton.  ami  cost  of  reduction  1-.  lOd. 
per   ton.     Tiie    small    amount    of    saving  to   he 
effected  by  sorting  on  the  surface  deserves  special 

leration,  as  I  believe  that  many  men  an 

reful  of  break  as  they  should  be  : 

they  say,  "  Oh,  a  little  wasl  matter,  il 

will  be  sorted  out  on  top,"  forgetting  that  it  costs 

to  14s.  per  ton  before  there  is  a   chance  to 
sort  it  on  the  surface.     Given  that  I  have  fixed 
-    fairly  for   the  different   c  tses  it  c 

bow  important  it  is  not  to  break  waste, 
if  broken  it  should,  if  poa  packed  below. 

It  may  be  thought  that  1  have  _  me  to  extremes 
in  basing  the  figures  on  being  able  to  cut  out  a 
iste  :  I  have  used  a  f  iot  merely  as  an 
example,  and  those  who  cannot  cut  out  a  foot 
should  cut  out   what  they  can,  even  if  it  is  only 

I  in.      Profits  are    what    are    wanted,  and    if 
better  profit  a  it  in  this  manner  there  should 

kick  about  the  higher  a 
In   stoping  with  two  reefs  -   "her.  say. 

i  ft.  apart,  it  would  probably  be  best  to  - 
out  the  middling  with  machines  and  stow  it.  then 
break  the  top  and  bottom  with  hammer  boys,  or 
substitute,  if  the  reefs  are  thin,  or  large  machines 
if  thick  :  if  pn  one  reef  may  he  stoped, 

then  the  middling  broken,  and  lastly  the  other 
n  done  at  the  Geldenhuis  Deep 
f"i  years  ;  or  it  may  he  found  more  profitable  to 
stope  out  the  bottom  reef,  then  pack  with  tailings 
Hushed  in.  afterwards  working  the  higher  reef. 

I  do  not  know  what  the  cost   per  ton   of  rock 

extracted  would  he  to  Hush  tin-  packing  material 

into  the  mines  ;  on  the    Continent    of    Europe    it 

ban  6d.  per  ton.  even  where  they  have 

t  the  material  and  transport  it  to  the  top  of 
the  shaft.      On  the  Hand,  I  believe,  we  con'     _ 
our  tailings  to  the  shaft  head  much  cheaper  than 


to   the   dump,   especially   in    places    where    the 
ding  tanks  are  higher  than  tic-  head  of  the 
shaft,  as  here  'he  Band  could  be  flushed  out  of  the 
tanks    into    launders:    in    othi  where    the 

shaft  head  is  higher  a  -mall  tunnel  could  be  driven 

from  the  shaft  to  the  tank-,  iii  others  again  a  -hort 
b  irehole  from  the  tank  -it--  down  into  the  work- 
ings  Would   he   I 

The  lit',.  ..f  the  pipes  is  longest  with  fine 
material,  and  the  Pohle  air  lift  for  tailings  should 
give  a  guide  as  to  the  length  of  life  of  vertical 
pipes:  the  lines  of  pipes  on  the  drives  would  he 
the  ones  to  suffer  most,  hut  the  elbows  could  be 

ted  more  or  less  by  forming  ribs  on  the 
inside,  the  Band  would  partly  fill  up  between  the 
ribs  and  help  to  protect  the  elbow,  ami  short 
lengths  0f  pipe  slmuhl  he  put  in  on  each  side  of 
the  elbows  to  facilitate  their  removal.  At  the 
Myslowitz  ( lolliery,  Upper  Silesia,  Germany,  they 
found  that  by  lining  the  pipes  with  wo.nl,  4;  in. 
thick,  and  turning  them  round  at  different  times, 
the  wood  lining  lasted  1<>  months.  The  siz 
pip--  used  are  from  6  in.  to  s  in.  diameter,  the 
quantity  of  water  to  sand  1  !  to  1,  the  quantity 
of  material  flushed  being  35.000  cub.  ft.  per  day 
down  one  pipe.  Here  cm  the  Hand  the  workings 
would  about  hold  the  quantity  of  -and-  produced. 
In  the  mines  of  low  dip  it  w  mid  not  take  much 

gth  of  harrier  to  hold  the  packing  or  flushed 
material  :  hut  in  mines  of  high  dip  a  few  experi- 
ments would  have  to  be  carrii  sd  out  to  find  out  if 
the  ordinary  stulling  would  b  ough  :  of 

course,    where    the   drive  did    not    n 1    k.  • 

stulling  and  everything  of  value  would  be 

1  out  and  the  harrier  put  in  the  drive. 
This  system  of  packing  old  workings  and  saving 
surface  area  is  no  new  thiug  and  is  used  in  many 
places,    such    as    the    Pas    de    Calais     group    of 
collieries,    France,    the    Deutscher    Kaiser  i 

ihalia,    where    they   use   granulated 
furnace  Blag,  the  Klein   Rosseln  mine,  Saar,  the 

irl   and   Wendal.  and   Salmbach  m 
in  the  anthracite  mil  es,  U.S  I  believe, 

first  introduced  at  the  Philadelphia  and   Re 

and    Iron    Company's,   Kohii  '     Riery, 

Shen  indoah,  in  1  vv7. 

Mr.  Davies  made  experiments  on  the 
power  of  culm  and  found  that  the  settlement  due 
to  a  pressure  e.pial  to  500  ft.  of   ro  if  was  from 
2      to  8     of  the  height  tion,  dry  culm 

* 

having  the  least  and  wet  culm  having  tl     s 

aent.      Experiments  could  be  made  on  tail- 
pipes with'  a  hydraulic  press  or  other  n 
getting  -ire.      T  suggest  that  the  engineer- 

_•       partirent   of  the  Government  Laboratory 
experiment  a  little  in  order  to  give  us  some  data 
on  this.       I  guess  safety  measures  have  as  great 
an  interest   for  them   a-  for  any  of  us.  and  they 
'   have  the  means  for  making  experiments. 
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A-  to  the  cost  of  pumping  the  water  back,  such 

places  a<  the  K  flights  Deep  could  furnish  estimates 
of  cost  of  handling  large  quantities.     It  might  be 

troublesome  handling  this  water  where  the  mine 
water  i-  not  tit  to  mix  with  the  reduction  works 
water. 

As  t<>  the  manner  of  carrying  stopes,  with  a  dip 
up  to  about  40°  I  like  to  see  the  faces  of  benches 
bearing  away  about  .30°  from  the  direction  of  full 
dip    (Fig.    I.),    greater   in    flatter    stopes.      The 
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t'n;.  L— Part  of  stope-face  showing  run  of  benches  30  from  the 

direction  of  full  dip.     I>i]>  15    t"  -in  .     The  machines  are 

ed  until  t  hi-  four  benches  are  drilled,  and  then  le turned 

to  No.  1  bench. 

benches  should  be  broken  from  the  bottom  of  the 

stope  upwards,  instead  of  downwards  as  most 
miners  prefer  to  do:  in  working  upwards  the 
next  bench  above  is  lengthened,  which  is  an 
advantage  as  it  gives  room  tor  the  explosives  to  kick 
beyond  the  bottom  of  the  holes:  in  steep  stopes  the 
angle  of  the  fares  from  the  direction  of  full  dip 
would  be  less  (see  Fig.  II.).  Stoping  would  become 
more  underhand  in  mines,  where  it  was  not  advis- 
able to  have  a  large  amount  of  broken  ore  in  the 
stopes  (Fig.  11.);  but  in  a  mine  where  the  broken 
ore  could  lie  left  so  as  to  work  on  it  (Fig.  III.), 
then  it  would  be  cheaper  to  allow  the  stoping  to 
become  more  overhand  as  the  dip  became  greater. 
,\s  more  machines  could  be  got  to  work  comfort- 
ably, time  would  be  saved  in  clearing  away  the 
gear,  and  there  would  be  no  danger  of  the 
workers  slipping  down  the  stope.  Also  the 
.lower   part   of   the    stope  being  full    of   broken 
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Higher  side  r/6 
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Fig.  II.— Part  of  underhand  Mope.    The  top  gets  too  far  hack 

to  cany  lighl  machines,  as  1  lie  broken  lock  would  fall  on  the 

lo«cr  benches  ami  need  shovelling  off  before  drilling  could 
commence 

ore  and  the  workers  close  up  to  the  face? 
there  would  be  less  chance  of  accidents.  Many 
accidents  happen  to  boys  in  the  bottom  of  steep 
stopes,  when  underhand  stoping,  from  tools  slip- 
ping or  pieces  of  rock  from  the  hanging  or  foot- 
wall  coming  away.  Care  would  be  needed  to 
regulate  the  quantity  of  rock  taken  out  of  the 
stope  so  as  not  to  lower  it  too  much,  and  to  see 
that  the  rock  blasted  was  broken  small  enough  to 
pass  the  boxes  freely  without  choking. 

It  might  be  asked  in  what  manner  would  it  be 
best  to  start  stoping  overhand,  whether  from  the 
back  of  drive  or  leave  a  rib  in?  This  would  depend 
a  great  deal  on  the  circumstances  of  each  place  ; 
it  would  certainly  be  cheaper  to  start  at  the 
corner  of  the  raise  and  take  the  back  of  the 
drive  out  and  stull.     in  this  case  I  should  take 
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I'M;.  [II.— Pari  of  overhand  stope.  Benches  carried  al  such  an 
angle  thai  all  holes  are  wel  ;  top  or  back  of  drive  taken  out, 
and  stulling  put  in.     Dip  40  and  upwards. 

about    4    ft.    out   along  the   back    of    the    drive 

well  ahead  of  the  stope.  blasting  the  rock  on  to  a 

temporary  stage  just  high  enough  for  the  cars  to 

go    under,    putting    in    the    permanent     stulling 

behind,  taking  care  before  blasting,  either  on  to 

the  temporary  stage  or  permanent  stulling,  to  get 

a  cushion  of  rock  on  (Fig.  IN.) :  it  would  be  best 

to  do  this  breaking  with  hammer  boys  or  small 
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Btoping  machines,  aa  leas  ruck  would  find  its  way 
>n  to  the  drive.  If  n<>  work  was  going  on  beyond 
the  Btope  I  should  blast  on  to  the  Boor  of  the 
drive,  after  covering  it  with  sheets  oi  iron  toease 
the  shovelling. 

I  know,  t<>  many,  the  idea  of  using,  say,  ten 
machines  <>n  one  face  is  going  a  little  too 
far,  for  a  200  ft.  back  at  30  face  angle  will  give 
about  four  benches  per  machine,  and  the hoss  who 
has  men  that  keep  tour  benches  per  machine,  even 
it  tlic\  have  "»|)(l  ft.  oi  a  Btope  face,  should  think 
•  iiins.it  verj  lucky.  It  might  also  be  sai<|  that 
drilling  so  many  benches  at  our  time  would  mean 
having  to  blast  off  full  benches,  but  this  is  not 
ssarily  so,  as  in  this  system  special  men  arc 
supposed  to  do  the  blasting  and  have  time  al 
their  command. 

As  to  the  placing  of  holes  in  the  benches,  there 
it  diversity  of  opinion  as  to  which  is  the 
best  way  even  amongsl  good  men.  so  I  can  only 
give  you  an  idea  of  what  I  have  found  to  be  good. 
In  large  stopes,  over  5  ft.  up  to  9  ft.,  I  use  five  holes 
per  bench,  two  top,  two  middle  and  one  bottom 
(Fig.  I\'.i  ;  it  there  was  a  floor  or  parting  at  the 


-it ion  of  holes  in  stope  benches.   Stope  8  ft.  or  9  ft. 
high.     Bench  6  ft.  across.     Ho    -  ■  >  tons. 

Bxpli  -  lb.  per  ton. 

ir  hanging,  tour  holes  should  do  ; 
length,  the  higher  the  stope  the  greater  the  I 
the  holes  should  be.  If  tier-  is  anything  that 
should  lie  drilled  into  miners,  it  is  the  tact  that 
where  the  benches  are  long  enough,  the  putting 
of  burden  on  the  holes  by  lengthening  them  is 
cheaper  than  the  putting  of  burden  on  by  placing 
the  holes  further  from  the  front  of  the  bench. 
'Plie  amount  of  explosive  required  is  directly  as 
the  length  of  the  hole  and  as  the  square  of  the 
width  from  the  edge  of  bench  to  the  hole  ;  also 
the  greater  the  height  of  the  -tope,   the  further 


call     the     boll      be   put    llom    tl.  !),,-    I,,.,,,  D, 

that  ;-.  in  regular  ground. 

Iii  Bmaller  -top,-,  than  ."-  ft.  the  holes  should  be 
put  in  two  in  a  row  vertically .  ai  red  in 

the  horizontal  iine,  not  tic  V.);  I 


QAC/f  HOLES  FANNED 


I'n..  v.     I',. mil. n  ,,f  holes  in  stope  benches      n  I 

horizontall)  :  no  partings.     - 

ft.    :i tons,    Kxplosives  t '5  •••■  l  r  lb.  p 

know  that  this  is  not  usual  and  i-  _•      way 

to  many  miners,  but  where  there  is  no  parting  in 
»r  banging  1  think  it  the  best  way  of  holding 
tic  stope  narrow  and  breaking  ground.  The  first 
b  .ttom  Id,-  I  should  drill  some  distance  from  the 
to'.tw  til  so  th  it  it  would  have 
break  sideways  into  the  stope,  the  front  top  hole 
close  t..  tic-  banging,  and  in  such  a  manner  that 
it  would  break  downwards,  the  back  top  hole 
some  distance  from  the  hanging  so  that  it  would 
have  a  good  chance  to  break  sideways  into  the 
.  and  the  back  bottom  hole  cl  ost  the 

footwall  ami  in  sttch  a  manner  th  it  it  would 
break  upwards :  ami  I  should  tire  them  in  the 
following  rotation:  —  Front  bottom,  front  top, 
back  top,  back  bottom:  this  would  ki 
.stope  and  would  not  damage  the  hanging.  With 
a  parting  either  in  foot  or  hanging  I  should 
drill  the  breaking  out  hole  next  the  parting:  with 
a  parting  in  both  foot  and  hanging  it  could  be 
often  brought  out  with  on"  hole,  it  decent  judg- 
ment wa>  used  in  fixing  th.-  burden. 

Another  thing  miner-  want  teaching  is  that  the 
holes  of  a  bench  should  have  more  ground 
to  break  than  the  back  holes  by  the. 

back  holes  must  look  in.  Abo  they  wan;  teaching 
th"  Qse  0f  the  machine  under  tic  bar.  Many 
miners  swear  they  cannot  get  the  machine  under 
.r  in  low  -topes,  but  if  they  will  start  a  four- 
bench  at  the  top  back  hole  they  will  find 
themselves  in  good  position  for  turning  under 
when  they  have  finished  the  front  top  hole. 

In   quarrying,  it   is  qu  '••  to  break  up 

-  from  one  shift's  work  and  one  hole. 
When   breaking   bottom,  unl 

g I  parting  underneath,  all  the  holes   shoul 

-  and  drilled  below  the  whole  of  the  reef  ; 
I  have  often  Been  men  breaking  bottom  where  the 
value  has  been   in  the  lowest  ban  with 

the   machines  on   top  drilling  vertical  holes,  thus 
breaking  all  the  waste  tad  leaving  three  part-  of 
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the  pay  reef,  whereas,  with  waste  on  bop  of  reef, 
lifting  holes  leave  the  waste  in  good  condition  for 
sorting.     In  starting  to  quarry  up  the  footwal]  of 
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FIG.  VI.— Breaking  bottom  or  roofing. 

a  block  of  ground  a  loose  end  should  be  first 
formed  by  cutting  a  gap  through  the  block  (Fig. 
VI.  i.  and  the  holes  then  set  off  at  an  angle  to  the 
dip  :  it  i<  the  same  with  rooting,  get  a  gap  through 
lirst  and  it  is  then  much  easier  to  carry  on  the 
work  systematically. 

Mis  j.  —  Drill  Steel. — Many  managers 

are  worried  a  great  deal  about  the  handling  of 
the  drill  steel,  especially  where  they  have  skips 
only,  as  a  great  deal  of  hauling  time  is  taken  up 
in  han  Uing  drills.  In  the  outcrops,  with  hammer 
boys,  there  is  little  trouble,  as  the  boys  carry  their 
drills  in  and  out  with  them. 

1  expect  that  soon  we  shall  have  several  detach- 
able bits  on  the  market,  and  the  probability  is 
that  one  or  two  will  be  sold  at  a  figure  which  will 
compare  well  with  present  cost  :  they  should  be 
served  out  to  the  men  as  -tores  and  charged  for, 
or  there  will  be  great  waste,  enough  to  prevent 
th^ir  use  in  some  cases.  In  the  meantime  the 
expense  of  sharpening  and  handling  could  be  kept 
down  by  using  as  few  star  bits  as  possible,  for  if 
the  ground  is  fitcheryin  one  part  of  the  mine  and 
star  bits,  there  Lb  do  reason  to  fit  out  every 
machine  with  more  star  bits  than  necessary,  for, 
as  a  rule,  the  starter  is  the  only  -tar  bit  i; 
Star  bits  cost  m  >re  for  handling  and  sharpening, 
and  then  there  is  the  welding,  which  is  a  heavy 
item.  L)rill  steel  should  be  bought  in  lengths 
suitable  for  cutting  up  without  waste. 

For  chisel  bits,  1  like  the  grooved  steel  as  the 
strength  is  under  the  corners,  and  I  used  to  have 
the  1|  in.  steel,  made  to  carry  a  '1  in.  bit  and 
1^  in.  steel  a  1  '■[  in.  bit.  Men  who  were  new  to 
the    use    of    this    grooved    steel    were    ready    to 


believe  that  a  lot  of  holes  would  be  lost  owing 
to  its  fiat  side,  but  in  actual  work  the  steel  came 
out  well,  although  there  was  only  a  \  in.  gauge 
on  the  drills.  J  also  tried  to  keep  the  bit  parallel 
for  1  in.  from  the  cutting  edge,  and  found  it  of 
great  service  in  avoiding  holes  being  lost  through 
drills  losing  gauge  (Figs.  Y1T.  and  VIII.). 

For  hand  drills  I  found  the  \  in.  grooved  steel 
did  very  well,  and  being  much  lighter  than' 
ordinary  ;  in.  octagon  there  are  more  drills  cut 
from  a  ton  of  steel.  The  boys  also  did  not  have  so 
much  weight  to  carry,  and  the  drilling  did  not 
suffer,  as  it  was  much  easier  to  start  holes  with 
the  light  steel.  I  had  the  heads  tapered  down  to 
about  the  size  of  a  sixpence,  less  if  anything,  and 
tempered,  which  saved  more  than  its  cost  in  steel ; 
the  hammers  were  made  with  the  faces  not  larger 
than  a  penny  piece,  and  I  experienced  very  little 
trouble  in  breaking  in  boys  to  hammer  work, 
though  it  was  predicted  that  the  boys  would 
knock  their  hands  to  pieces  by  using  the  small 
faced  hammers  and  small  headed  drills. 

To  save  handling,  furnaces  could  be  put  in 
underground  as  near  the  work  as  possible;  at  any 
place  where  twelve  machines  are  working  a  furnace 
could  be  put  in,  for  there  is  not  much  saving  in 
actual  cost  of  handling  if  the  furnaces  are  put 
close  to  the  shaft. 

Vertical  compressors  are  another  little  worry, . 
I  have  always  found  that  they  give  much  more 
trouble  than  horizontal  ones,  and  have  not  been 
able  to  find  out  why  so  many  have  been  bought. 
One  would  think  ground  was  very  scarce  out  here, 
or  may  be  it  was  thought  that  the  exercise  of 
climbing  about  them  and  the  contortionist  work 
ssary  when  repairs  had  to  be  done  was  bene- 
ficial to  the  men  who  had  to  do  them.  Horizontal 
engines  cost  less  in  upkeep,  and  a  man  can  look 
after  more,  but  what  I  think  is  the  main  thing  is 
that  there  are  fewer  stoppages  with  them,  and  if 
the  loss  in  the  mine  due  to  stoppages  was  booked 
against  the  compressors,  I  fancy  there  would  not 
many  vertical  ones  ordered. 

Turbines. — Something  might  be  done  by  using 
the  exhaust  steam  of  our  high  pressure  winding 
engines  in  low  pressure  turbines,  or  mixed  pressure 
turbines.  At  a  colliery  in  England  a  plant  was  put 
in  to  deal  with  the  exhaust  from  the  windingengines 
consisting  of,  what  might  lie  termed  a  steam 
accumulator,  a  low  pressure  turbine  and  a  generat- 
ing set.  The  accumulator  was  a  box  or  tank  iu 
which  about  20  toi.s  of  old  rails,  etc.,  were  placed ; 
the  hoisting  engines  exhausted  into  the  accumu- 
lator during  the  time  they  were  running  :  the 
turbine  was  taking  steam  all  the  time,  and  while 
the  hoisting  engines  were  working  fairly  regularly 
the  accumulator  would  s_rive  ofi'  steam  to  keep  the 
turbine  going,  but  if  the  hoisting  engines  had 
to  lie  stopped  for  too  great  a  period  arrangements. 
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were  made  to  supply  live  steam  from  the  boilers. 
It  was  found  thai  there  was  little  alteration  in 
speed  during  the  ordinary  intervals  between  trips, 
the  heal  going  into  the  rails,  etc.,  in  the  tank 
being  given  up  to  the  water  during  the  intervals 
between  the  hoisl  s. 

In    speaking    of    steel,    I    made    no    mention 
of  tli  I    nave  always  used  cheap  steel, 

costing  from  2|d.  to  3^d.  per  lb.,  and  have 
refused  to  buy  Wearer  steel  for  the  reason  that  the 

lied  cheap  steel  did  the  same  work  as  the 
dearer  steel.  I  have  always  been  of  the  opinion 
that  the  higher  priced  steel  did  nol  gel  the  treal 
ment  necessary, and  that  the  treatment  that  drills 
got  from  the  sharpeners  was  more  suitable  to  the 
cheaper  steel.  The  grade  of  steel  [  have  been 
using  will  stand  up  to  its  work  very  well  it'  the 
bits  are  well  formed,  for  the  forming  of  the  bits 
has  as  much  to  do  with  steel  being  suitable  as 
anything  else.  The  wings  of  star  bits  should  l>e 
hammered  out  from  the  centre  to  bring  the  metal 
under  the  corners  instead  of  the  corners  being 
hammered  thin  and  the  centre  left  thick,  for  if 
tli  ■  sharpener  is  allowed  to  peen  out  the  comers 
of  a  bit,  it  is  bound  to  fail,  no  matter   what 

bcL     1  would  advise  managers  to   try   the 

*EI-L   BOUNDED  7V  INCREASE 
CUTTING      EDGE 


FlG.  VH.—  Chisel-bit  of  grooved  steel. 

of  taking  \  in.  out  of  the  centre  of  star  bits 
(  Fig.  VIll.  i.  the  solid  part,  and  try  its  effect  on  the 
cutting  power  of  the  drills,  also  to  cut  a  V  in  the 
chisel  bits,  a  \  in.  to  start  with  i  Fig.  \  II.  I. 

[f  dearer  steel  is  used  it  must  get  better  treat- 
ment, then  it  might  pay.  The  sizes  of  drill  bits 
I   used   for  large   machines   were:   firsts,    -\    in.: 

•is,    2   in.  ;   thirds,    1|   in.  ;   fourths,    l.l   in.  ; 

ds  and  thirds  were  grooved  steel,  broken 
from   the   bars  full  length.     The  bits  of  chisels 

dollied  and  cowmouthed  i  Fig.  VII.),  that  is, 
the  corners  brought  back  to  get  more  cutting  edge 
on  them,  where  it  is  wanted. 

■  Cut  for  Drivages. —  Jusl  before  closing 
down  on  the  South  Nourse  1   was  trying  a  new 

cut.  which  1  think  is  worth  following  up.  It  was 
of  three  holes,  but  the  three  holes  were  in  a 
vertical  line  and  parallel  (Fig.  IX.);  I  tried  them 
in  a  vertical  line  for  ease  of  drilling,  as  it  only 
required  the  arm  dropping  6  to  8  in.  or  so  to 
•start   the  next   hole   after  drilling  the  first.    The 
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Fig.  DC— Channelling  cut 
holes  are  simply  put  in  as  if  for  channelling  :  the 
middle  hole  is  not  charged  but  left  empty,  the 
t  >p  and  bottom  holes  are  charged  and  fired  one 
the  other  ;  it  makes  a  gap  about  l'<  to  18  in. 
high  and  the  width  of  the  hole;  it  takes 
explosive  and  any  practical  length  of  cut  can  be 
broken,  for  so  long  as  the  holes  are  parallel  the 
cut  can  be  broken.  As  most  of  you  know,  if  cuts 
of  good  length  can  be  brought  out.  Longer  rounds 
can  be  broken  with  the  same  amount  of  explosive 
as  most  miners  use  at  present  tor  the  shorter 
rounds,  therefore  the  cost  per  foot  will  be  Mess. 
From  what  1  saw  of  the  few  rounds  I  tried  I  have 
faith  in  its  success.  The  men  would  probably 
object  a  little  at  first,  because  it  is  a  little  trouble- 
si  »me  to  get  into  the  habit  of  drilling  the  three  holes 
parallel. 
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Gut  5    kft  guides  should  be  fastened  with 

bolts  of  square  section,  except  the  threaded  part, 
and  cup  heads.  In  the  case  of  small  wooden 
guides  1  have  often  seen  nearly  the  whole  of  the 
face  cut  away  at  the  bolting  part  to  make  room 
for  the  bolt  head  and  box  spanner  used  to  stop 
the  bolt  from  turning,  but  holts  of  square  section 
driven  into  a  round  hole,  the  same  in  diameter  as 
the  side  of  the  l>olt,  would  hold  themselves,  and 
the  cup  heads  would  take  up  little  room.  Another 
ihing,  square  nuts  should  be  used  instead  of 
hexagon,  which  may  sound  a  little  old  fashioned 
but  those  who  have  had  trouble  in  trying  to  gel 
off  tight  hexagon  nuts,  whose  tl  its  have  become 
circles,  will  readily  understand  why  L  prefer  square 
nuts:  cranked  doubled  ended  spanners  should 
also  be  used.  If  the  ordinary  round  coachscrews 
had  to  be  used  in  wooden  guides  in  vertical  shafts, 
1  should  prefer  to  fasten  a  piece  of  angle  iron  on 
to  the  sets  and  bolt  to  that  instead  of  coachserew- 
ing  to  the  sets.  In  pump  work,  also  .square  nuts 
should  be  used  ;  and  it  would  be  a  good  job  if 
pump  makers  would  try  and  turn  out  their  pumps 
with  as  lew  sizes  of  nuts  as  possible,  even  if  they 
had  to  put  a  large  nut  on  a  small  bolt. 

All  mines  should  be  titted  with  rescue  apparatus 
so  that  persons  could  lie  fetched  out  of  bad  places, 
where  they  have  _  gassed,  without  the  rescuer 
running  any  risk. 

Endeavours  should  be  made,  especially  by  the 
mine  doctors,  to  get  First  Aid  classes  on  all 
mines,  but  not  necessarily  under  the  auspice-  of 
the  St.  John's  Society.  The  companies  could 
offer  yearly  prizes  tor  the  best  class  work,  and  it 
would  be  a  good  assurance  premium  for  them. 

'  wish  Pumps. —  In  putting  Cornish  pumps 
in  there  is  generally  too  much  of  the  shaft  taken 
up.  The  pumps  th  mselves  should  be  put  in  a 
chamber  off  tie-  shaft,  so  that  there  would  only 
be  the  rods  and  column  taking  up  room  in  the 
.shaft,  anil  T  balance  bobs  should  be  connected  to 
the  back  of  the  r  ids  l>  a  link  so  as  to  save  room. 
In  many  shafts  there  is  2  ft.  or  more  in  the  length 
taken  up  by  the  pumps,  that  ought  to  be  available 
for  something  else  or  permit  of  the  shorter  shafts; 
this  applies  to  both  vertical  and  incline  shafts. 

iparison  Sheets.  —  Many  members  are 
acquainted  with  the  comparison  sheets  that  the 
different  groups  issue,  showing  costs,  etc.,  on  their 
mines  ;  in  many  cas  3  these  sheets  are  very  useful 
and  in  other  cases  they  are  misleading,  as  condi- 
tions vary  so  much.  ( 'oal,  for  instance,  is  com- 
pared on  the  tons  nulled,  without  reference  to 
how  much  rock  is  broken  by  machines  or  hammer 
boys,  amount  sorted  d  stance  hoisted,  and  number 
of  engines  and  both  r  stations. 

Again,  as  far  a  explosives  are  concerned,  in  one 
mine  the  stoping  w  dth  may  be  much  narrower  than 
in  another,  but  they  are  still  compared  on  cost  per 


ton  produced  :  say,  one  mine  has  a  stoping  width 
of  60  in.,  another  40  in.  ;  tons  per  fathom,  15 
and  10  ;  the  15  tons  per  fathom  mine  would  come 
out  at  about  -},  fathoms  per  50  lb.  of  explosive, 
or  about  1 .'.  lb.  per  ton,  the  10-ton  mine  would 
come  out  at  about  '2  fathoms  per  50  lb.  of 
explosives,  or  about  l'A  lb.  per  ton,  this  is  where 
there  is  no  parting  at  toot  or  hanging  in  either 
case,  yet  these  two  would  be  compared  per  ton 
without  reference  to  their  stoping  widths'.  As 
regards  explosives,  T  think  a  little  money  could 
be  saved  by  using  more  gelignite  in  place  of 
gelatine,  as  in  most  places  gelatine  is  only  a  cover 
for  poor  holes:  1  fancy  this  will  be  considered 
heresy,  but  it  is  nevertheless  true. 

Another  thing  in  comparisons  is  the  cost  per 
tou  stoped.  We  have  one  mine  producing  11  to 
12  tons  per  machine  shift:  another  about  G  tons; 
this  is  not  because  in  the  first  case  there  are 
better  miners,  but  it  is  a  matter  of  stoping  width. 
An  8  ft.  stope  will  give  24  tons  per  fathom,  a 
4  ft.  stope  12  tons  per  fathom;  also  in  the  8  ft. 
stope  a  larger  fathomage  per  machine  can  be 
broken,  yet  the  cost  per  ton  is  compared  without 
reference  to  the  stoping  widths.  When  it  is 
understood,  that  a  6  ft.  stope  should  turn  out 
approximately  twice  as  much  rock  per  machine 
per  shift  as  a  4  ft.  stope,  it  is  readily  seen  that  a 
bare  comparison  of  cost  per  ton  is  a  poor  consola- 
tion for  the  manager  with  the  smaller  stoping 
width.  In  shovelling  also  we  have  great  differences; 
one  mine  may  have  a  steep  dip  or  a  smooth  foot- 
wall,  which  saves  shovelling,  another  mine  may 
have  a  rough  footwall  or  a  medium  dip  causing  a 
large  amount  of  shovelling,  so  that  here  again 
bare  comparisons  are  not  fair. 

This  comparison  system  tends  to  keep  up  costs, 
for  in  a  mine  with  wide  stopes  the  ground  can  be 
broken  much  cheaper  than  with  narrow  stopes, 
and  so  long  as  the  manager  can  keep  ahead  a  little 
in  his  costs,  he  does  not  worry  much.  We  all 
know  there  are  certain  mines  along  the  reef  that 
were  well  known  as  money  making  mines  amongst 
the  miners.  Why  '.  because  too  much  money  was 
being  paid  for  the  work,  and  if  men  can  get  as 
much  for  breaking  a  unit  of  easy  ground  as  for  a 
unit  of  hard  ground,  they  will  go  for  the  easy. 
These  money-making  mines  hive  helped  to 
keep  up  wages,  for  the  harder  mines  have  had 
to  compete  for  the  men  and,  of  course,  have 
had  to  pay  more  than  they  should  have  done. 
To  be  fair  to  all  managers,  it  should  be  made 
compulsory  for  every  manager  to  visit  each  of  the 
other  mines  of  the  group  once  per  quarter,  the 
visiting  manager  to  take  special  note  of  anything 
that  is  being  done  cheaper  than  at  his  own  mine, 
and  to  find  out  whether  it  is  due  to  circumstances 
or  management.  If  he  did  not  see  for  himself  he 
would  always  put  it  down  to  circumstances,  of 
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course.  ( mce  per  month  the  chief  Bhould  c  > 
the  managers  to  meel  al  In    ottii  e  to  have  a  quiel 
consultation   on   work    in  general,  and  encourage 
them  to  bring  forward  new  i< 

In  case  of  new  work,  such  as  a  new  mine  to  be 
opened  up  and  equipped,  lie  should  lay  the  pro- 
position before  them  and  gel  their  ideas  of  the 
differeut  parts  of  the  work,  giving  them  time  to 
think  >>ut  the  thing  before  deciding  ;  in  this  way 
a  little  more  use  would  be  m  ide  ol  I  be  mai 
which  should  result  in  a  saving  to  the  controlling 
firms.  Again,  managers  and  beads  of  depart- 
ments should  be  forced  to  take  a  short  holiday 
of  a  few  weeks  per  year.  The  beneficial  results 
to    the    c  -    would    I  r   than   the 

.  as  a  man  cannot  do  justice  to  himself  «  hen 
working  to  a  standstill.  vVhen  taking  their  Ion-,' 
holidays  they  should  be  i  ;   -I  to  visit  other 

fields  to  sec  how  other  people  do  things,  and 
if  there  is  anything  that  could    1"-  introduced  to 
advantage  here. 

Labour.  —  I  think  the  reason  why  the  employ- 
ment of  more  white  labour  is  not  taken  in  band 

c  mse  many  people  do  not  look  foi  the  - 
■  it  failure  and  remedy  them.  I  am  of  the  opinion 
more  white  labour  can  be  used  if  the  men  in 
charge  would  give  themselves  a  little  trouble  in 
trying  to  make  it  a  success.  It  whites  ran  be 
found  to  do  the  work  as  cheaply  as  natives  then 
isider  it  the  duty  of  men  in  charge  of  work 
to  do  their  best,  even  at  a  little  extra  trouble  to 
themselvi  whites   into    work.       tf   the 

base  metal  industry  is  to  grow  as  it  should, 
there  are  not  natives  enough  to  go  round,  and 
the  greater  the  scarcity,  the  higher  the  wages 
will  have  to  be  :  why  not  try  therefore  to 
keep  down  the  native  cost  by  using  whites  .'  It 
may  sound  a  hare-brained  proposition,  but  it  is 

so  wild  as  it  looks,  as  I  know  from  personal 
knowledge. 

In  machine  work  it  is  not  tons  per  man  that  is 
looked  for  only,  it  is  cost  per   ton  :  if   work 

be  done  at  a  certain  figure  per  unit  l>y  one 
man  running  three  or  more  machines,  then  try  to 
get  it  done  at  the  same  price  by  putting 

ich  machine.      The  companies  could  afford  to 
pay  more    really  as  there    would. be  a   savil 
coloured   labour   and   a    greater    efficiency 
machine. 

Of  course,  it  will   be  said  that   we  have  not 
machinemen  enough  ;  that  is  so  at  present,    and 

we  never  shall  have,  if  each  man  is  to  look 
four  or  rive  machines,  for  he  has  not  time  to  learn 
his  work  :  but  put  eight  or  ten  machines  in  a 
.  a  white  man  on  each  with  a  helper  drilling 
at  a  per  foot  rate,  and  a  contractor  at  a  per 
fathom  rate  for  the  whole,  or  a  shiftboss  working 
on    wages,  and  bonus  for  fathoms  broken    and 


explo  i    fathom,   then  there  would   be  a 

chance   of   inal  machinemen.     Also 

in  shovelling  a  few  white  i  o  ild  beg  ••  in  without 
increasing  costs.  I  am  not  proposing  white 
laboui  t  j  thing,  but  wo 

study  closely  the  cosl  ol  difl 

Id  nol  do  u    wefl  with  white  | 

as   with  col  >ured   id  man}  I  bingfl  whii  . 

loing.      I  know  the  i 

linsl  me  on  this  question,  b 

using  labour  at  many  kind-  ot    work  foi 

I  have  had  time  enough  to  form  an  opinion 
for  myself. 

There  is  one  thing  th  it.  to  my  mind,  al 
to    be    :     a 

much    better  miner 

in  this  country  than  anywhere  elsewhere  white 
labour  is  used  :  we  have  no  room  with  the 
present  system  for   anything 

■  the   three  ye  i  m  of  training,  I  do 

not  think  it  suitable  for  the  general  run  of  men  ; 

11    is  a  u 1  thing  for  mining 

preparing  themselves  for  holding  official  p  »si1 
but  for  the  ordinary    workman,    I    ha 

I  proportion  of  the  worst  men  we 
are  amongsl   old  mil  lento,  the 

proportion  of  fatal  accidents  occur  to  old 
hands.    Tic-  man  wdio  cannot  ham  1  >  break  ground 
in  these  mines  in  six  months  will   never  make  a 
miner.    1  do  not  think  it  a  good  policy  to  ti 
make  every  man  tit  to  take  any  job  und 
there  is  nowhere  else  that  it   h  opted 

that    1    know  of.     We   want  a  system  that  will 
allow  the  lads  to  come  in,  not  boys  of  L8;  boys 
of  18  are  the  men  of  these  days  with  famil 
their    own,    and    we    talk    of    putt      2  m     as 

apprentices  to  mining  ;  if  we  are  to  help  the 
youngsters,  we  must  not  wait  until  they  are  18, 
as  at  that  age  they  should  be  ready  to  take  their 
share  of  the  burden  as  men. 

There  is  one  thing  certain,  if  the  white  labourers 
wish  to  be  largely  employed  in  these  mines  they 
must  be  prepared  to  get  down  to  solid  work  ;  it 

tting  time  they  realised  that  the  hapi 
lucky  days  are  over,  ami  if  they  want  employment 
they  must  make  it  pay  for  the  mine  peop 
employ  them.  If  they  go  to  any  other  country 
they  will  have  to  work  hard,  a  i  they  may  as 
well  make  up  their  minds  and  .-tart  in  right 
here. 

There  are  a  few  things  in  this  paper  that  have 
already  been  dealt  with  by  th  but  there 

is  >till  ro  ,m  for  further  discussion  winch,  whether 
the  writer  is  correct  or  not,  is  always  a  useful 
thing. 

The  President  :  I  do  not  know  whether  Mr. 
Johnson  set  out  with  the  deliberate  intention  of 

iutroducing  all  the  contentious  points  in  mining 
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into  one  paper.  If  lit-  did,  he  certainly  succeeded 
very  welL  As  far  as  1  can  see,  the  aumerous 
points  raised  in  the  paper  could  very  well  keep 
the  Society  discussing  them  for  months.  There 
are  two  points  in  this  paper  which  L  would  just 
like  to  mention  to-night.  One  is  the  author's 
reference  to  Kimberley,  in  connection  with  hoist- 
ing 2,300  tons  from  a  depth  of  1,200  ft.  in  the 
■  of  eight  hours.  He  says  that  he  cannot 
see  any  reason  why  the  same  g  iod  work  cannot 
be  done  here.  I  would  point  out  there  is  rather 
a  difference  between  the  conditions  here  and  the 
condition-  at  Kimberley.  Take  De  Beers,  you 
only  have  the  one  hoisting  station  ;  it  serves  the 
whole  mine,  and  everything  is  dropped  to 
that  station.  On  the  Hand  we  have  a  different 
.state  of  affairs,  for  we  have  vertical  and  incline 
shafts,  and  because  of  the  latter  we  have,  say, 
as  a  rule,  a  loading  bin  at  every  other  station. 
That  being  the  case,  it  means  we  have  quite  a 
number  of  loading  stations  in  our  incline  shafts, 
and  we  cannot  afford  to  go  to  the  same  expense 
on  each  station  as  they  do  at  Kimberley.  The 
number  of  our  loading  stations  naturally  interferes 
with  the  speed  of  hoisting.  Another  point  which 
I  picked  up  in  the  course  of  reading  the  paper 
was  in  connection  with  telephones.  It  has  often 
occurred  to  me  that  we  might  very  advantageously 
introduce  telephones,  in  our  deep  levels  at  any 
rate.  I  have  personally  lost  many  an  hour  under- 
ground hunting  for  shift  bosses  and  others,  and 
they  have  lost  hours  looking  for  me.  The  tele- 
phone is  quite  cheap,  and  I  am  in  agreement 
with  him  on  that  point.  I  move  a  very  hearty 
vote  of  thanks  to  Mr.  Johnson  for  this  particularly 
interesting  paper. 

Mr.  T.  Lane  Carter  :  I  have  much  pleasure 
in  seconding  the  vote  of  thanks  to  Mr.  Johnson 
for  his  lively  paper.  There  is  so  much  that  is 
contentious  in  this  contribution  that  I  predict  it 
will  bring  out  all  the  fighting  spirit  that  we  have 
in  this  Society.  As  a  matter  of  fact,  I  believe  it 
will  be  as  conducive  to  discussion  as  the  paper 
given  by  the  Messrs.  Denny  on  the  "  New 
Metallurgy." 

I  wish  there  were  time  to  pitch  in  to  Mr- 
Johnson  to-night,  but  time  is  pressing  and  I  will 
not  begin.  With  some  of  his  ideas  I  find  myself 
in  agreement,  but  with  other  statements  my  views 
are  opposed  to  those  of  the  author. 

Mr.  Johnson  must  have  given  much  time  and 
thought  to  the  preparation  of  this  paper,  as  it 
covers  so  much  ground.  I  have  enjoyed  lisl 
to  the  reading  of  it  and,  I  am  sure,  yon 
will  all  agree  with  me  that  the  author  deserves 
our  thanks.  At  a  future  meeting  I  hope  to  open 
fire  on  some  of  .Mr.  Johnson's  positions. 


RESCUE  APPLIANCES  :    LESSONS   FROM 
GLENCOE. 


By   II.   K  i 


This  paper  was  read  by  the  author  and  illus- 
trated with  a  carefully  prepared  diagram  on  the 
blackboard,  but  owing  to  pressure  on  space  this 
paper  is  postponed  to  the  next  number  of  the 
Journal. 

The  President :  1  may  say  that  I  heard  that 
Mr.  Kestner  was  down  at  '  ilencoe,  audit  occurred 
to  me  that  it  would  be  a  very  opportune  time 
for  him  to  give  us  a  paper  describing  the 
'•Shamrock,"  and  also  giving  us  his  experiences 
at  Glencoe.  You  will  remember  that  it  was  the 
"  Shamrock  "  apparatus  which  did  such  yeoman 
service  in  the  terrible  disaster  in  the  north  of 
France,  and  I  have  reason  to  believe,  quite  apart 
from  what  Mr.  Kestner  has  told  us,  that  the 
'•Shamrock''  has  been  doing  good  work  at 
Glencoe.  I  am  glad  that  he  has  promised  to  bring 
the  apparatus  for  our  inspection  as  soon  as  it 
arrives.  There  is  only  one  in  the  country  at  the 
present  time,  but  some  have  been  cabled  for,  and 
we  shall  have  an  opportunity  of  seeing  one.  I 
move  a  vote  of  thanks  to  Mr.  Kestner  for  his 
valuable  paper. 

SOME    FEATURES   OF   SILVER    OIIE 
TREATMENT  IX  MEXICO. 


By  W.  A    Caldbcott,  B.A.,  F.C.S.  (Member). 

Part  II.* — Theoretical  Considerations. 

The  reactions  involved  in  the  dissolving  of 
silver  from  its  ores  admittedly  still  require  much 
study  before  they  are  clearly  understood.  The 
following  discussion  is  rendered  imperfect  on 
account  of  the  non-arrival  of  a  parcel  of  Mexican 
silver  ore,  upon  which  it  was  intended  to  carry 
out  tests  to  develop  and  confirm  the  tentative 
conclusions  arrived  at  from  an  examination  of  the 
properties  of  artificially  prepared  silver  sulphide. 
The  study  is  instructive,  as  apart  from  its  direct 
interest,  it  has  a  bearing  upon  the  treatment  of 
gold  ores  containing  sulphides  which  dissolve  in 
cyanide  solution.  It  is  probable  that  since  the 
mineral  silver  sulphide  is  coarser  and  more  compact 
than  the  artificially  prepared  compound  its  dis- 
solving in  cyanide  solution  is  slower,  thus  allow- 
ing more  time  for  secondary  reactions  to  proceed. 

The  primary  reaction  in  the  dissolving  of  silver 
sulphide'  from  its  ores  may  be  taken  as  : — 

Ag2S  +  4XaCy  =  2XaAgCy\,  +  Na2S        (l)t 

When,  however,  a  certain  amount  of  silver  has 
been  dissolved  by  the  above  reaction  an  equili- 

—     J  'lit  I.,  on  Works  Practice,  read  at  January  Meeting,  VM6. 
t  Cp.  equation  Ag2!i    6KCj     H2(J    !JK2Ag0ya     EOH+KSH, 
suggested  on  p.  -41  at  this  Jow>  nal,  March,  1905. 
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brium  is  established  and  s-olul ion  cea  •   .      How 

tar  the  reaction  has  proceeded  be! tin-  equili 

brium  is  attained,  depends  on  the  amount  ol 
Boluble  sulphide  in  solution,  whether  derived  from 
silver  sulphide  or  other  sources,  and  the  amount 
of  free  cyanide  present.* 

This  is  illustrated  by  the  following  table,  shov 
ing  tin-  results  obtained  from  a  series  of  argenti 
fcrous  sodium  c)  anide  Bolul  ion  ?  ol   i  he 
Btated,  l*io  c.c.  of  each  of  which  was  titrated  with 
*'  I      sodium  sulphide  solution   until  a  brownish 
colouration  was  jusl   produced.     A  deduction   of 
0  05  c.c.  was  made  from  the  reading,  so  as  to  give 
the   amount   of  sodium  sulphide  tint    could    be 
added  without  reacting  with  the  silver  presi  at. 

Table    \. 

''    '''"'         Silver  nrBSKwii   NW  required  Equiv.  sol.   \ 
(as  l\t  j  i  '  per  litre,     mgrms.  per  litre. 


0-50 

190 

5-3 

1  17 

Oil) 

392 

l  i 

12-2 

0-30 

29  l 

31 

0-20 

196 

20 

5  "5 

O  10 

98 

l-o 

2  8 

005 

I'.t 

0-7 

111 

\n  inspection  of  the  foregoing  table,  in  which 
milligrams  per  litre  maybe  read  as  grams  permetric 
tun,  shows  that  the  amount  lit  silver  sulphide 
capable  of  being  dissolved  as  the  soluble  double 
alkaline  i  y anide  is  approximately  proportionate  to 
the  amounl  of  free  cyanide  present,  bul  even  with 
solution  the  quantity  of  dissolved  silver  is 
li-ss  than  *)••')  oz.  per  2,000  lb.  ton.  Further,  it  is 
obvious  that  the  introduction,  through  pi 
of  a  free  alkali  or  otherwise,  of  soluble  sulphides 
into  an  argentiferous  cyanide  solution  from  any 
mineral  or  other  source  will  result  in  the  precipi- 
tation of  silver  already  dissolved.  Tin- tart  that 
Ived  silver  and  other  than  very  small  amounts 
dium  sulphide  cannot  exist  simultaneously  in 
the  same  solution  Berves  to  explain  why  working 
solutions  do  not  3how  more  than  traces  of  the 
latter  when  sulphide  ores  are  being  treated.  With 
Bolutions  low  in  silver  it  is  difficult  to  filter  off 
the  very  finely  divided  suspension  or  coloured 
colloidal  precipitate  formed  on  addition  of  sodium 
sulphide  solution  to  sodium  argento-cyanide 
solution.! 

The  explanation  of  how  in  practice  many  out 

•  >n  of  silver  existing  as  sulphide  in  tl re 

can  be  dissolved  can  l>e  explained  by  the  occur- 

•       'Hilary     reactions,     and     to     these 

attention  may  now  be  directed.      They  show  the 

conversion  of  soluble  alkaline  sulphide  first  formed 

increases  solubility  of   Vs2S  in  cyanide  solution, 
cjr  "Metallurgy  of  Silver  and  Gold.  1,1880; 

ilso   Louis  Janin,  Eng.  and   Win.  Joun  al,   D< 
Mi, i.  and  Se.  Fret*,  July  2,  kv.i-2. 

t  See  Watts'  Dictionary  of  Chemistry,  New  Kdition,  p.  472, 
\vol.  iv. 


into  other  compounds  which  do  not  preclude  the 
further  Bolution  of  Bilver,  and  thu  the  primary 
react  ion  appears  to  be  mi  tate  in 

the  sequel  tions.     N"o  doubt,  several  of 

imultaneously, 
ind    the    formation    of    the    resultant    products 
indicated  has  been  experimental!)  pi  ivi 
detect  ion  in  i  be  solution. 

The    following    are    tl  lions 

■ 

,j\ ,  0  " 

'"'  |  x     -  i  i       \     o 

(A)  O         (4) 

|\;,,S+ri,()       PbS 

''  '    \  v  -  ■  NaCj  •  <)     NaCyS     - 

The  foregoing  reactions,  when  carried  to  com- 
pleteness,    all     involve    absorption    of    oj 
whereby  the  utility  of  aeration  ma)  >unted 

for,  apart  from  its  accelerating  the  solution  i 
metallic  silver  or  gold   present   in  an  ore  under 
treatment.      Reaction   (a)  appan  ntlj    | 

g I  deal  more  rapidly  than  (A),  ami  since  i1 

not  involve  destruction  of  cyanide,  and  indeed  it 
is  not  required  to  proceed  further  than  the  first 
.  resulting  in  the  production  ol  sodium  thio- 
sulphate  (itself  a  silver  solvent),  this  may  be  con- 
sidered the  most  desirable  result  ai  ration, 
tion  (c)  with  lead  presi  I 
hydrate  or  soluble  alkaline  plumbite  has  the 
advantage  of  instantly  converting  the  soluble  into 
insoluble  sulphide,  and  also,  the  reaction  being 
cyclical,  given  sufficient  oxygen,  a  limited  quantity 
of  lead  salt  serves  to  remove  an  indefinite  amount 
of  soluble  sulphide,  but  this  last  result  is  only 
attained  at  the  -  con- 
verted into  useless  sulphocyanide.  It'  lead  per- 
oxide could  be  employed  as  soluble  alkaline 
plumbate,  a  double  quantity  of  soluble  sulphide 
should  be  removed  as  sulphocyanidi  uble 
sulphide. 

To  ascertain  whether,  in  addition  to  the  I 
going  reactions  involvii  e  absorption  of  dissolved 

;i.  sodium  sulphide  could  1 xidised  at  the 

expense  of  oxygen  combined  in  water,  an  aqn 
2*97      solution  ot   -  tlphide  was  allowed 

to  stand  for  rive  days  in  a  filled  and  closed  vessel. 
At  the  end  of  this  time  no  los  -        mid 

be  detected,  nor  were  thiosulphates  nor  sulphates 

\  whereas  a  parallel  test  in  a  cl 1  flask 

th  rilled  showed  on  opening  reduc- 
tion of  internal  pressure,  a  :   iuction  of  strength 
35    ,  andthepres  tion. 

Since  in   Mexicin  practice  little  lead 
be    deposited    from    solutions    entering   the   zinc 
boxes  it  does  not  appear  as  if  the  cycle  (c)  were 

M      te    Di  tionary  of  Chemistry,  New  E>liti>in,  p.  483, 
vol.  iv. 
t  See  Bcitel  &  Feldtmann,  this  JouriuU,  voL  i..  p.  289,  18  17. 
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usually  completed,  but  from  a  scientific  stand- 
point its  possibility  is  of  interest.  Apart  from 
any  re-formation  of  PbO,  nearly  as  much  lead  as 
there  had  been  silver  present  as  sulphide  is 
required  to  carry  equation  (5)  to  completion. 

Whilst  the  relatively  weak  solutions  included 
in  Table  A  dissolve  silver  sulphide  in  proportion 
to  the  total  amount  of  cyanide  present,  yet  with 
concentrated  solutions  this  does  not  hold.*  A 
strong  cyanide  solution  saturated  with  silver 
sulphide  will  yield  a  deposit  of  this  salt  on 
dilution  with  water,  and  such  a  precipitate  can 
3ively  formed  anil  dissolved  by  alternate 
additions  of  water  and  concentrated  cyanide 
solution. 

A  study  of  the  molecular  weights  involved  in 
equation  ( 1)  shows  that  the  silver  requires  nearly 
its  own  weight  i  [  sodium  cyanide  to  dissolve  it, 
so  that  the  consumption  from  this  cause  alone 
with  500  gm.  silver  ore  would  be  nearly  a  pound 
of  sodium  cyanide  a  ton.  This  feature,  as  one  of 
the  sources  of  high  cyanide  consumption  experi- 
enced with  silver  ore,  renders  the  field  for  cyanide 
.  _  -ration  processes  a  good  deal  more  promising 
than  with  banket  gold  ore,  where  the  total 
cyanide  consumption  need  not  necessarily  exceed 
a  very  few  ounces  per  ton.  Apart  from  reactions 
taking  place  in  the  presence  of  lead  salts,  the 
absorption  of  oxygen  in  reactions  (a)  and  (b)  is 
considerable  :  in  fact,  even  m  the  stage  of  (l'j  it 
amounts  to  one-seventh  of  the  weight  of  the  silver 
dissolved.  Hence,  under  these  conditions, 
although  oxygen  does  not  play  the  direct  part  in 
dissolving  the  silver  that  it  does  in  gold  ore 
treatment,  yet  its  importance  in  permitting 
solution  to  proceed,  and  tie-  present  necessity  for 
the  tedious  process  of  repeated  agitation  and 
aeration,  appeal'  evident.  On  like  grounds 
experiments  by  agitating  silver  sulphide  and 
cyanide  solution  with  the  oxidiser  barium  dioxide, 
or  with  air  under  100  lb.  pressure,  showed  con- 
siderably more  silver  dissolved  in  a  given  time 
than  in  the  absence  of  cither.  To  illustrate  tin- 
fact  that  introduction  of  sodium  sulphide  d<  ea 
not  cause  precipitation  of  silver  when  sufficient 
dissolved  lead  is  present,  the  following  table  is  of 
interest,  since  from  this  it  follows  that  piesence 
of  dissolved  lead  allows  solution  of  silver  sulphide 
to  proceed,  as  in  equations  (1;,  (5)  and  (6). 

A  solution  of  lend  plumbite  containing  1 -95/ 
PbO  was  prepared  by  dissolving  precipitated  lead 
hydrate  in  caustic  soda  solution.  Six  argenti- 
ferous sodium  cyanide  solutions,  of  the  strengths 
stated  were  also  prepared,  and  to  each  added  the 
stated  amount  of  lead  as  plumbite.  Then  to 
each  was  added  sufficient  sodium  sulphide  in 
solution  to  combine  with  all  the  dissolved  silver 

•  Sue  Ccii.ey-  Dictionary  of  Solubilities,  p.  '■;',:,. 


present.  The  flasks  containing  the  solutions 
were  then  closed  and  agitated  for  an  hour,  alter 
which  the  solutions  were  filtered  and  the  precipi- 
tate assayed  for  silver.  The  results  are  as 
follows  : — 

Table    B. 


-_  t  -1 

~   7  ~  v 

Z  ■-   - 

-    7L    r 

X    ~ 

~  i 
-  --i  ~ 

1§ 

■-  — 

■/  — — 
-  -  - 

u  '-  ~-  « 

0-50 

490 

2,600 

177 

.•;•:;  7 

0-40 

392 

2,080 

141 

173 

0-30 

294 

1,560 

106 

2-00 

0:20 

196 

1,040 

71 

2-30 

o-io 

9S 

520 

35 

0-90 

0  05 

49 

260 

IS 

0-37 

The  trivial  amounts  of  silver  in  the  precipitate 
show  how  effectual  is  the  presence  of  lead  in 
preventing  precipitation  of  silver, and  consequently 
in  permitting  the  dissolving  of  silver  sulphide  to 
proceed  in  spite  of  the  concurrent  formation  of 
soluble  sulphide.  To  confirm  this  latter  deduction, 
the  first  and  last  experiments  of  Table  B  were 
carried  out  again  on  similar  lines,  but  in  this 
instance  the  sulphide  was  added  before  the  plum- 
bite. Only  trifling  amounts  of  silver  were  found 
in  the  precipitate. 

Mercury  salts  probably  act  in  a  similar  way  to- 
lead  salts  in  forming  an  insoluble  sulphide,  though 
but  little  used  on  account  of  their  higher  cost. 
Possibly  also  direct  replacement  of  mercury  in  the 
double  alkaline  cyanide  by  silver  takes  place,  as 
claimed  by  Keith  and  Hood.*  It  is  claimed  that 
only  mercury  in  the  mercurous  state  assists  in  the 
dissolution  of  the  silver,  so  that  use  of  calomel 
should  be  preferable  to  that  of  mercuric  chloride,  f 

To  account  for  the  dissolving  of  metallic  silver 
and  silver  chloride,  the  following  simple  equations- 
may  serve  : — 

Ag2  +  1  Xa<  !y  +  0  =  2NaAgCy2  +  Xa,0     (7)- 

AgCl  +■  2NaCy  =  NaAgCy2  +  NaCl  <8) 

In  order  to  determine  how  far  results  in  practice 
are  affected  by  chemical  reactions,  and  how  far  by 
the  mechanical  factor  of  fineness  of  crushing  of 
the  silicious  matrix,  it  may  be  of  interest  to  recall 
a  method  of  examining  cyanide  residues  for 
encased  values.!  In  examining  residues  of  silver 
ore,  boiling  in  strong  nitric  acid  might  be  employed 
followed,  after  washing,  by  agitation  with  strong 
cyanide  solution  and  barium  dioxide.  Boiling  in 
aqua  regia  in  the  first  instance  might  tend  to 
produce  insoluble  silver  chloride,  whereas  nitric 
acid  would  form  soluble  silver  nitrate,  and  after 
its  removal  any  e  •  posed  gold  would  be  dissolved' 

~*  See  Rose's  Metallurgy  of  Gold,  1902,  p.  405;  also  this- 
Journal,  p.  326,  April,  1906. 

t  See  tin's  Journal,  Feb.,  1907,  p.  272. 

J  See  this  Journal,  vol.  iv.,  July    1903,  p.  110.- 
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1,N  ,-\  anide  a  -  above,  or  aqua  n  .  in  might  then  be 
used  for  the  second  Btage. 

In  conclusion,  I  trust  thai  this  briel  and 
imperfi  cl  account  of  some  metallurgical  conditions 
and  problems  in  the  largest  silvei  producing 
oountrj  in  the  world*  will  be  considered 
tiiiu-1  \  variant  from  our  ever  present  problems  of 
gold  ore  treatment.  It'  the  publication  •  f  this 
paper  "Should  serve  to  elicit  further  information 
from  those  engaged  in  treating  silver  ores,  or  from 
those  interested  in  the  subject  from  its  pcientific 
aspect,  tli<-  author's  object  will  have  been  attained. 

I  desire  to  express  my  indebtedness  to   M 
A.  McA.  Johnston  and    V.  W.  Watson  for  carrj 
ing  out  at  the  Consolidated  Goldfields  laboratory 
the  experimental  work  quoted  in  the  paper. 

discussion. 

Prof.  J.  A.  Wilkinson  :  The  precedenl  which 
Mr  Caldecoti  has  set  by  giving  us  the  benefit  of 
I  speriences  in  metallurgical  work  whilst  on 
a  scientific  holiday,  so  to  speak,  is  one  which  in 
thr  history  of  this  Society  is  uuique,  but  I  think 
it  is  one  which  is  well  worth  of  imitation  by 
those  who  are  fortunate  enough  to  be  able  to 
undertake  them.  It  is  to  be  hoped,  therefore, 
that  the  worthy  example  which  he  lias  set  will  be 
the  predecessor  of  many   which   will   contribute 

orthy  additions  to  the  metallurgical  litera- 
ture of  oui-  Society  and  in  thuswise  enhance  the 
value  of  our  Journal,  not  only  to  our  own  mem 
bera  bul    to  others.     There  is  another  ph  i 
this  which  must  not  be  lost  sight  of,  namely,  that 

idying  problems  dealing  with   metallurgical 

rod  products  vastly  different  from  our  own, 
we  may  often  glean  tacts,  which  have  a  bearing 
on  our  own  methods  of  treatment,  or  from  ana- 
logies we  may  be  led  to  adopt  points  of  perspective 
which  otherwise  would  have  been  lost  to  us,  but 
which  on  the  other  hand  may  lead  us  to  the 
correct  solution  we  had  been  vainly  endeavouring 
to  find.  We  are  therefore  indebted  to  the  author 
of  this  paper  for  riveting  our  attention   on  a  pro- 

30  like  our  own  as  to  be  almost  a  slavish 
imitation,  but  one  which  yet  calls  for  skilful 
handling  and  much  scientific  work. 

According  to  the  dates  given,  the  birth  of  the 
patio    process   dates   hack    350   years:   as   tar  as 

is  concerned  therefore,  there  are  few  metal- 
lurgical procesa  s,  if'  any,  with  such  a  record.  It 
would  be  very  interesting  if  Mr.  Caldecott  would 
give   ua   some  details  as  to  its  working  at  the 

at  day,  and  state  whether  the  process  differs 
in  any  essential  from  the  accounts  given  in 
ordinary  text  Looks.  The  severe  competition  of 
more  modern  processes  generally  induces  in  older 
methods    alterations   winch   tend    to   make   them 

*  Daring  1906  Mexico  yielded  68M  million  ounces  of  >iher. 
or37  i  of  the  world's  production.  Mineral  l»dw»fry,p.  343,  vol.  xv 


more  effectivs  and  efficient,  and   in  this  respect 
possibly  those   who  I'  to 

keep    to   this  ancient   method,    have    introduced 
change  -.  «  hich  will  n 

Also  to   what   extent    are   the  two  processes,  the 
patio  an. I  the  cyanid  ■  d1  day  in 

,  |     Further,  dot     the  author  know  of  any 
scientific  explanation   of  the   chemical 
occurrii  g   in  the  patio  ether  than   the  sup 
titioii  1 

I    am    aware,    a    very    much    delated    question, 
and     I    have    ventured    to    ask    this    in    order   to 
ascertain  if  there  is  at  the  presenl  day 
in. -Mt  betwi  en  diffen 

It     is     plea-ant   tO  lear     from     one  who  has    had 

such  recent  experiences  as  the  author,   confirms 
tion  of  the  current   reports  with  regard   to  the 

g 1    government    of    the    country    under    the 

guidance  of  President  Diaz,  who  from  all  accounts 
of  the  ablest  administrators  the  country 
|l(.  ever  possessed.  Labour  troubles,  such  a> 
are  our  beU  noir  here,  seem  to  be  unknown,  and 
there  is  doubtless  a  future  for  the  country, 
as  any  one  reading  between  the  lines  ol  the 
author'-  remarks  on  this  subjeel  can  easily  pie- 
diet.  As  regards  the  cyanide  process  itself,  it  is 
80  new  that  even  modern  text  hook-  _ 
iccounl  of  it.  and  hence  we  must  acknowledge 
our  further  indebtedness  to  the  author  on  this 
-core.  As  regards  the  ore,  1  venture  to  assert,  it 
would  have  been  better  if  something  more  than 
a  general  statement  had  been  given.  Also  what 
percentage  of  concentrates  is  obtained  and  what 
generally  speaking  is  their  composition?  Could 
these  not  be  economically  treated  along  with  the 
general  hulk  of  the  ore  by  finer  crushing?  It 
would  also  be  interesting  from  the  chemical  point 
of  view  to  know  in  what  condition  the  arsenic 
and  antimony  is  contained  in  the  ore,  whether 
in  combination  with  the  silver  or  othervi 

The  author  in  his  paper  has  given  us  a  hold 
outline  in  general  terms  of  this  new  method  of 
extraction,  and  to  supplement  this  and  at  the 
same  time  corroborate  his  accurate  observati 

prepared  a  rough  flow  sheet  from  a  descrip- 
tion  of    the    process,    as    carried    out    by  the 
Guanajuato    Consolidated    .Mining    and    Milling 
which  is  appended. 

The  o,e   used  in   the  above  mill  is 
contain  85  .  silica,  \     •">     iron,   and   25  d 
gold  and  silver.  10       ol    which    is  gold  and 
silver.      The    concentrate-    from    the    tables  and 
vanners,  which  is  sent   to  the  smelters  con 
about    50        iron    sulphide    (pyrites?)    and 
sUica,      [n  the  pulp  thickening  vats  the  slime  is 
thickened  to  65      moisture,  and   then  und- 
agitation  with  1'    cyanide  for  24  hours.     Lime 
is  added  to  the  pulp  in  the  Latteries  and  another 

*  The  Mining  and  S  '  '»•  -"'• 1308- 
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the  suml.  when  transferred  from  the  upper 

to   the  lower   vats.      Lead   acetate   is   also  added. 

■05      to  the    sand   and    '15       to   the  slime.      The 

consumption  of  cyanide  is   2*86  lb.  per  ton  of 

ore,    and   zinc    1*37  lb.    per   ton    of   ore   treated. 

The    stamp    duty   works    out     at     .">-7">   tons    per 

st  imp  per  day  of  24  hours.     Extraction  is  stated 

_  and  97—98     An. 

Ore  as  mined. 

I 

Preliminary  crushers  */"  /  in.  size). 

i  i  vanidi"  solution 
i    '    |-1%  lime. 

Stamp  mill  (80  stamps.  1,250  lb  ) 
! 

.">ii  mesb  screens. 

Cone  sizing. 


Concentrates  &  Sands  Sliraes. 



I  Settlers. 


Concentrates- 
Smelters. 


|  Willi. -v  tables. 
I  Frue  vanners. 


Cone  classifiers. 


Sands. 


Slimes. 


Leaching  vats,  1st  set.       Pulp  thickening  vats. 
(4  days'  treatnn  nt)  — 

Leaching  vats 
Leaching  vats,  2nd  set      (Mechanically  agitated  :} 
,'  additional  treat-       /tours,  allowed  to  settle  6 
men  ft  hours  and  decanted) 


! 
Sand 

I 
Dump 


Clarifying  vats       Slimes 
Or  filter  press 

|  again  agitated 

j  /'//  wash  water 


Zn     lead    i     Precipitation  vats 
acetate  "15     i        I 


Smelted  to  bullion 


Sump 


Creek  or  dump 


NOTES    ON    SMALL   STOPE   DRILLS. 


(Read  at  October  Meeting,  1907.) 
By  E.  M.  Weston  ('Associate). 

DISCUSSION. 

Mr.  M.  H.  Coombe  :  Mr.  Weston  has  again 
done  good  service  to  the  industry  by  bringing  for- 
ward his  second  paper  on  rock  drilling  machines. 
What  a  storm  of  controversy  is  raging  around  the 
vexed  points  of  this  discussion  at  present !  It 
makes  one  feel  timid  of  entering  the  arena  because, 
willy-nilly,  one  is  bound  all  unwittingly  to  tread 
on  the  tad  of  some  one's  coat.  One  remarkable 
ifeature  of  the  revived  interest  in  rock  drills  is  the 


number  of  people  one  meets  who  could  not  drill 
a  round  of  holes  with  a  machine  to  save  their 
lives,  and  yet  they  talk  glibly  and  learnedly 
about  valve  motions,  and  reciprocating  versus 
hammer  types,  and  large  versus  small,  and 
machines  versus  hind  labour,  and  discuss  machine 
men  and  their  ways,  and  pronounce  judgment 
generally  on  a  large  and  vital  subject  of  which 
they  know  absolutely  nothing.  Then,  again, 
there  has  been  quite  a  lot  of  clever  advertising. 
The  Gordon  people  managed  that  part  of  the 
business  very  nicely,  whilst  the  makers  of  the 
"  Little  Wonder  "  came  a  good  second,  and  at  our 
January  meeting  the  "Konomax"  got  a  very  good 
free  advertisement.  Now  I  have  been  wondering 
what  the  man  who  stands  at  the  back  of  it  all 
has  been  thinking  of  all  the  fuss.  I  mean  the 
operator,  the  machine  man,  the  brain  and  the 
arm,  without  which  the  machine  is  of  no  avail. 
1  am  pleased  to  see  that  our  President,  Prof. 
Yates,  in  his  most  instructive  paper  on  the  recent 
tests  lavs  stress  not  infrequently  on  the  importance 
of  the  man  behind  the  machines.  The  operator 
is  all  important  and  knows  more  of  the  capabili- 
ties of  the  divers  makes  of  machines  than  the 
makers  themselves.  He  knows  far  more  than  the 
average  manager  or  mine  foreman  of  what  a 
machine  should  do,  and  yet  his  advice  is  but 
seldom  asked  and  his  counsels  when  tendered  are 
ignored.  He  told  his  manager  years  ago  that  air 
pipes  were  too  small,  and  consequently  the  friction 
too  great,  and  air  pressures  at  machines  too  low 
for  economical  work.  The  mechanical  engineer 
said  he  was  a  fool.  He  also  pointed  out  that  the 
drills  served  out  to  him  were  too  few  in  number, 
were  badly  sharpened  and  tempered,  and  broke 
off'  or  bent  too  frequently  to  allow  of  his  doing 
good  work.  He  was  told  he  was  not  a  judge  of 
steel.  He  asked  for  a  jet  and  they  gave  him  a 
spray  or  an  atomiser  or  some  other  "  fool  device  " 
which  helped  to  increase  his  speed  in  the  direction 
of  Braamfontein  cemetery.  He  asked  to  be  allowed 
to  sink  winzes  instead  of  murdering  himself  in  a 
rise  and  was  told  he  was  not  paid  as  consulting 
engineer.  In  fact,  he  asked  for  most  of  the  things 
that  are  now  considered  new  departures,  and 
which,  if  his  views  had  been  listened  to  and  acted 
upon  long  ago,  would  have  saved  a  good  few 
thousand  pounds  to  shareholders.  Now  he  has 
his  opinions  about  these  tests  and  the  rock  drill 
•  juestions  that  are  agitating  our  minds  to-day.  and, 
as  1  think  1  know  them,  you  may  perhaps  be 
interested  to  hear  what  they  are. 

In  the  first  place,  he  has  no  use  for  small 
machines.  Despite  the  tests  and  their  results,  he 
is  firmly  of  the  opinion  that  in  a  small  stope  of 
36  in.  or  under  no  mechanical  appliance  can 
compete  with  hand  labour.  On  a  basis  of  seven 
boys  equal  to  one  small  machine,  and  a  choice  of 
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contract  with  either  hand  labour  or  machines,  be 
would  choose  the  boys,  maintaining  he  would 
come  "'it  better  .it  the  end  of  the  month  and  with 

ist  to  the  company.     Were  he  compelled  to 
take  machines  then  he  would  ch  ertain 

maker's  3^  in.  drill.  I  am  nol  going  to  make 
this  an  occasion  for  a  free  advertisement  :  it  is  a 
well  known  machine,  and  is  undoubtedly  the 
mark  at  which  all  rock  drill  makers  are  aiming. 
Hi-  arguments  are  that  he  would  have  le 
ging  up,  less  hoses  to  connect,  less  pipes  and  con 
nections  to  look  alter  and  keep  in  order,  and  far 
less  running  u|>  and  down  the  stope  looking  after 
"fitchered"  holes,  broken  machines,  drills,  etc. 
He  claims  he  would  do  more  drilling  and  keep  his 
stope  benches  in  better  order  and  thus  break  more 
ground.  Giving  a  man  five  small  machines  is 
economically    as  bad  as  giving  him  three    large 

to  look  after.  The  man  behind  the  handle 
cannot  understand  the  arguments  put  forward  in 
the  attempt  to  justify  this  course  from  an  economic 
standpoint,  lie  knows  certainly  that  one-man- 
one-machine  is  true  economy  in  rock  drilling,  and 
knows  just  as  well  that  a  vital  economical  mistake 
would  be  made  if,  supposing  the  Gordon  or  any 
other  small  drill  were  adopted  tor  small  si 
unskilled  whites  or  natives  should  be  put  to  run 
them.  Take  an  unskilled  white  at  1 0s.  a  shift. 
An  incompetent  man  is  dear  at  any  price  and  at 
any  kind  of  work;  how  much  more  so  at  work 
with  a  costly  piece  of  machinery  using  the  most 
expensive  driving  power  that  can  he  supplied  him  .' 
Then  there  is  the  all  important  factor  of  breaking 
the  ground.  The  smaller  and  tighter  the  face 
the  more  skilful  must  the  miner  be  I 
good  results,  and  as  one  miner  cannot  possibly 
do  justice  to  five  machines,  or  even  to  two,  it 
follows  (in  the  miner-' opinion)  that  to  get  the  best 
results,  and  consequently  the  greatest  saving  in 

.  it  is  needful  that  one  skilled  man  operate  one 
machine   only. 

(  >n  the  whole,  he  thinks  there  will  not  be  much 
demand  for  the  -mall  stoping drills.  There  are 
two  principal  reasons  that  would  justify  their  intro- 
duction: but  these,  in  his  opinion,  will  not  find  an 
application  on  this  field.  The}'  are,  first,  shortage 
of  unskilled  labour;  second,  cheapening  of  working 
Although  we  may  shortly  he  mourning  the 
'  the  Chinaman,  yet  it  is  the  miner's  firm 
belief  there  will  be  no  shortage  of  unskilled 
native  labour.  He  says  the  Government  has 
taken  the  matter  in  hand  and  that  they  can  and 
will  keep  up  the  supply.  If  that  proves  correct, 
then  the  second  condition  is  disposed  of,  as  hand 
labour  will  undoubtedly  be  found  cheaper  than 
mechanical.  The  solving  of  the  whole  question 
is  an  abundant  supply  of  native  labour.  That 
would  settle  the  machine  question  for  all  time, 
and     they,    the     machines,    would    be    relegated 


to  their  proper  place  in  the  mine,  namely,  develo] 
mentpui     ind    imple.    Hand  labour  can  beat  them 
in    stoping   and    -inking  ;  and     in    other 
countries  where  even   white  men  at  a  high 
are  employed  aa  miners,  the  manager  won 
deem  ad    ma  I    or    incompetent    who    would    put 
machines  int..  such  narrow  stoping  width-  ■-  our-. 
If  hand  labour  is  not   forthcoming,  and  w< 

e polled    to    Btope    with    either    .-mall    or 

machine-  then   ht   ii-   be  certain   that   we  have 
those  essentials  that  will  make  foi 

In  tin'  first  place  the  best  men  that  can  be 
obtained  must  run  the  machines.  We  must  have 
the  best  machine,  without  fear  or  favour,  that  is 
on  the  market,  either  small  or  large.  The 
machines  must  be  kept  in  good  order  and  the 
men  supplied  with  spare  parts  ■>-  wanted,  such 
to  be  kept  underground  bo  that  a  man  need 
not  throw  away  half  a  -hilt  going  I 
saw  a  chuck  bolt,  or  side  rod.  There  should  be 
plenty  of  drills  and  the  West  of  steel,  well  distri- 
buted, shai  pened  and  tempered. 

We d  powerful  compressors,  large  air  pipe-. 

tight  joints,   and    air    at     7"    or    80    lb.    pr< 
delivered  to  the  machine. 

A    tremendous    waste    of    power   iii    air  pi; 
i  l.\    the  tortuous  winding  ol  the  ■.. 
Hand  drive.      The  friction  set  up  and   i 
increased   load   on   the   compressor   in   some 
must  be  very  great.      It  has  occurred  to  me  that 
a   solution   of  this  as  well  as  a  great  many 
difficulties  of  band  mining  would  be  solved  if, 
say,  every  Ltfa  level  was  driven  absolutely  straight 
to  line  under   the   reef   at    a   distance   that    would 
give    the    lea-t    possible   variation   from   point   to 
point  from  the  reef,  making,  of  course,  <h\<-  allow- 
ance for  faults,  dykes,  •  I  .    These  straight  drives 
could  be  utilised  for  the   laying  of   the   main   air 
.   the  intermediate   stopes  and  levels    being 
1  by  right  angled  installations  off  the  main 
line-   .  i  below.      The  many  other   u- 

which  these  drives  could  be  put.  such  as  mi  ch 
haulage,  facilities  for  boxesand  the  handling 
(the  drives  being  under  the  re.  f  the  vertical  boxes 
feeding   the  haulage  would  have  entrance  well  up 
in  the  stope),  the  facilitating  of  shovelling, 
do  not  enter  into  the  scope  of  this  dis    isj 

REPLY    TO    DIS<  i  8SI0N. 

Mr.  E.  M.  Weston  :     I  must  thank  mei 
for  dealing  so  leniently   with   my  paper  and  for 
supplying   constructive    rather   than   destructive 
criticism.  1  think  1  will  be  able  to  show  that  the 

t  drill  tests,  as  far  as  they  went, 
confirm    the    position    I    took    up  in  my  ] 

ding  various  controversial  matters.    Theen- 
terpriseof  the  publication  which  started 
is  highly  to  be  commended,  and  I  am  sure  it  has 
thus  brought  us  nearer  the  solution  of  the  problem. 
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)re  replying  specially  to  various  criticisms 
ask  leave  to  draw  attention  (  ■  several  points  in 
with  these  tests  that  apparently  have 
id  the  attention  of  other  observers.     These 
irnished  a  partial  answer  to  some  of  the 
queries  -  ,1  in  the  latter  part  of  my  paper, 

r  _      nng  the  philosophy  ,,f  the  process  of  rock 
drilling.     I  am  pleased  ah  that  s  icapable 

and  painstaking  an  observer  as  Prof.  Or  will  be 
placed    in    a   position    to   gain  and    make    public 
other  valuable  information.      1   believe  that  it   is 
only  along  the  lines  of  careful  investigation  and 
experiment  in  our  own  rock  and  under  our  own 
conditions  that  this  stoping  problem  will  be  solved. 
I  raised  the  query  as  to  what  was  the  best  ratio 
I  pounds  of  energy  to  inch  width  of  cutting 
tests    seem  to  show     hat   this  ratio 
may  with  advantage  be  a  very  high  one  in  per- 
cussive machines.      With  good  steel  the  limit  is 
reached   only  when    the   bits   begin   to  bend  and 
break. 

It  was  evident,  however,  that  the  Chersen 
machine  with  its  6  in.  stroke  and  2|  in.  diameter 
piston  somewhat  exceeded  this  limit  with  air  of 
over  50  lb.  pressure,  and  that  bent  and  broken  steel 
resulted.  Nothing  in  the  trials  is  more  striking 
than  the  great  increase  of  drilling  speed    corre- 
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sponding  to  reduction  of  diameter  of  the  cutting 
With  the  same  si/.'  cylinder  and  the  sun.' 
air  pressure,  provided  the  hole  clears  itself,  the 
speed  of  drilling  bears  a  definite  ratio  to  the  size 
of  bit  used  or  the  amount  of  rock  excavated. 
This  is  well  shown  by  comparing  the  speed  of 
drilling  of  the  various  machines  on  six  wet  holes 
when  boring  wish  -tarter  and  finisher  drill. 

This  table  shows  a  remarkable  rate  of 
increase  in  drilling  speed,  corresponding  to  reduc- 
tion of  diameter  of  hole  driven,  and  curiously 
enough  the  most  powerful  machines  appear  to 
benefit  most. 

These  facts  had,  as  will  be  shown  later,  a  most 
important  bearing  on  the  result  of  the  trials. 

Regarding  the  conditions  drawn  up  for  the 
trials,  all  I  can  say  is,  that  the  makers  of  the 
various  machines  using  only  solid  steel  showed  a 
great  deal  more  pluck  than  discretion  in  entering 
for  a  contest  whose  condition-  seemed  expressly 
designed  to  prevent  any  such  machine  having  a 
chance  of  winning.  I  am  not  expressing  any  opinion 
that  the  tests  set  did  not  represent  the  require- 
ments for  a  perfect  stope  drill.  Nor  do  I  contend 
that  such  a  drill  should  not  be  able  to  put  in  a 
hole  witli  equal  speed  in  any  direction  :  but  I  do 
say  that  as  mining  is  at  present  conducted  on  the 
liand  95%  of  stope  holes  are  down  wet  holes  that 
can  be  bored  efficiently  by  machines  using  solid 
steel.  Flat  holes  are  seldom  called  for.  Wonder- 
ful results  might  perhaps  be  gained  at  some  future 
time  by  adopting  the  so-called  "  new  system  of 
back  stoping''  ;  but  I  think  I  am  right  in  saying 
that  the  attitude  of  the  majority  of  mining  men 
on  the  Kand  to  such  a  scheme  is  a  wise  indifference, 
although  all  would  wish  to  run  stopes  more  nearly 
parallel  to  drives,  and  other  things  being  equal, 
they  would  welcome  a  machine  that  could  do  this. 
To,  however,  make  the  conditions  of  test  the 
drilling  of  50%  dry  holes  underground  and  25% 
on  the  surface  did  not  truly  represent  the  require- 
ments of  the  average  mine  manager  for  a  stoping 
drill  at  the  present  time. 

It  is  hard  to  understand  why  the  demand  was 
made  that  on  block  1)  all  machines  were  compelled 
to  start  their  hour's  drilling  on  an  absolutely  flat 
hole,  which  everyone  ought  to  have  known  could 
not  lie  finished  in  much  unde  ran  hour  by  any 
machine  using  solid  steel.  This  arrangement 
alone  sealed  the  doom  of  a  machine  like  the 
( Ihersen.  Had  all  machines  been  allowed  to  start 
on  an  inclined  up  hole  some  progress  could  have 
been  made.  This  arrangement  was  nearly  as 
unreasonable  as  that  one  contended  for  by  a 
certain  agent  that  the  machines  should  be  set  to 
drill  a  dry  vertical  down  hole.  This  he  claimed 
represented  mining  conditions  ! 

I  believe  that  the  Gordon  machine,  taking 
everything    into     consideration,     was    the    best 
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machine  i  wipeting   under  the  condii f  the 

contest  in. I  deserved  the  [>rize,  though  I  should 
expect  a  machine  like  the  Chersi  n  to  put  in  more 
holes  in  ii  da)  vvoi  k  undei  ground  in  a  36  in. 
Btope  than  any  other  in  the  conti  r  \l\  remarks 
in  m)  paper,  !  think,  showed  that  I  appreciated 
the  man)  advantage  oi  a  machine  of  the  hammer 
tyj>e  wil  h  holl  tnd  water  Peed,  and  no  one 

higher  regard  than  I  have  for  the  technical 
abilities  of  the  designers  of  the  winning  drill. 

ma)  have  doubts  whether  in  the  hands  oi 
unskilled  labour  the  trouble  arising  from  drills 
Bometimes  sticking  in  the  hole  from  burred  up  or 
broken  anvil  blocks,  and  from  water  entering  the 
working  parts  of  the  machine  from  the  water  feed 
nn  dampair (for  the  mineral  water  in  ourmines 
has  a  had  effect,  particularly  in  the  interiors  of  small 
drills),  iii.i  \  not  outweigh  all  other  advantages,  and 
also  whether  the  practice  of  firing  long  range  high 
velocity  projectiles  al  the  head  of  a  drill  bit  is 
i  in  the  long  run  to  be  the  besl  mi  I  hod  ol 
boring  rock.  Personally,  I  should  prefer  to  use 
a  heaviei  hammer  with  shorter  stroke,  but  every 
drill  must  be  more  or  less  a  compromise,  like  a 
war  ship. 

Since  the  trials  my  respect  for  the  stragetic 
abilities  ol  the  Gordon  engineers  and  their  know- 

ol  the  art  of  contest  running  is  unbounded. 
An    example   of   these   abilities  may    perhaps 
throw   some   ii  _/   light  on  the    published 

ivsults  and  "ii  the  disappointing  performam 
certain  drills.    It  will  perhaps  show  the  agents  of 
other  machines,  and   particularly  those  of   three 
machines  that   they  have  very  much   indeed   to 
learn  in  the  competition  business. 

[f  we  turn  to  rule  regarding  "bits  of  <lrill 
steels"  we  read,  "but  the  finishing  bit  shall  not 
be  less  than  1  I  in.  for  36  in.  holes,  and  1  \  in.  for 
hoKs  over   this  depth.     By   this  is  meant   that 

under   13    in.  in    length   over  all    must   have 
1]  in.  diameter  Kits."     Nothing  is.  bowever,  said 

he  depth  to  be  bored  by  each  length  of  steel. 


I) .  the  intent  ion  of  the  I  f  this 

rule  wan   to   provide  that    the  diametei    of    the 

bottom  of  a  hole  36  iii.  ni  arly 

1  \  in.,  and  that   the  di  imeti  i   ol   the 

"i   ol   .i    hole    15   in.  8b i  i  |y  as 

It   was,  I   believe,  felt   thai  the 

usual     hied    ha  inner    hole    v. 

enough    diameter   at    t  he    bottom   to   bn  ak   the 
maximum  economic  burd  that    machines 

should   be  called   upon    I  slightly 

hole  than  that  hand  drill*  in  order  that,  to 

1 1  note  i  roi  1 1  the  words  of  a  well  known  expert,  "the 
powder  may    be  put,   where    it    b  it    the 

bottom  of  th>'  hole.'      This  advai  I 
ally  claimed  for  one  machine  as  compared  with 
hand  stoping.     Now  rul<  s  (HI  ■  iment 

and  |  oid  pair  driven 

through    them,    and    this    one,    owing    to 
omission,  was  no  exception.   It  is  evident  that  most 
competitors  interpreted  the  ru  nd  set 

out  to  try  and  bore  36  in.  e  with 

a    1  J    in.  bit.     As   befi  they  did  not 

realise  the  influence  of  diameter  ol  hole  on  b 

■    and    they    tell    in    badly.       Tie 
engineers,   however,  knew  their  busini 
!         decided    to   put   in  a   hole  of   about   1 1  in., 
and  they  further  resolved  to  bore  the  irreducible 
minimum  length  of  that  hole  with  bits  of   1]  in. 

dii ter  and  over,  and  the  maximum  length  with 

a  bit  of  \  I  in. 
Taking  an  average  over  the  first  six  completed  wet 

.  the  following  tabh    _  id  for  thought  : 

It  will  be  3een  at  a  glance  that  the  timber, 
Little  Wonder  ami  Eolman  machines  were  hope- 
lessly handicapped  from  the  start  by  the  mistake 

in    selecting    wrong    sizes   of    bits. 
Kimber  machine  in  particular  was  sel   an   ii 
sible  task,  even  it'  the  quality  of  steel  sup] 
had  been  g  It  had  to  ei  67      more 

ground  than  the  Gordon  machine! 

The  comments  on  the  disappointing  -how  a 
by  the  Little  Wonder  machine  that  were  ; 


Name  <>f  Drill. 

Boring  Rate  "ii  all 
completed 
Wet  H 

1 
.Minute. 

a  60.1b. 

Depth 
Bole. 

Amount  of 
Cubic  Inches 

i 
rated 

Bole, 
Mow- 
ance  for 

H.  >le 

Bored 

with  Bit- 

1 1  in  and 

oror. 

Inches 
Depth 

Bit   tn<i 

"OT. 

Percent  - 

■ 

with  1  iin. 
Bit. 

in  [nchea. 

Kimber  ... 

■89 

1-46 

in-:; 

B6  77- 

ioo 

10  83 

ni! 

i:.  if,  if,  i.i, 

Little  Wonder 

1-25 

1-43 

1433 

69606 

34-69 

13-7 

if,  r,  i:. 

1- 

Gordon   ... 

L57 

40-77 

52023 

62-45 

25-41 

29-3 

11     1  3     1  1 
1  *,    i  .  •    i  )  • 

1- 

Kul 

1  -_'  1 

1-89 

1 1  -52 

"7  1 

73-65 

30  59 

M 

■11... 

208 

•Jo  7 

42  60 

57-325 

69-10 

29  H 

22 

>, 

Flottman 

1-70 

L-90 

Chersen  ... 

2-35 

294 

42-96 

58-275 

17-6 

.. 

Holmau  ... 

1  23 

1-52 

43-50 

76  289 

? 

3217 

16-25 

1  3        ll        1    I 

1- 
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everywhere  and  which  evidently  discouraged  the 
ts  themselves,  is  largely  explained  when  it  is 
seen  that  it  was  required  to  excavate  69'6  cub.  in. 
or  1 7 "6  cub.  in.  more  than  the  Gordon  to  gain 
3*7  in.  extra  depth  <»t'  hole. 

The  Little   Holman  machine  was  supposed  to 

be  working  stiffly  and   to   be   striking  blows  of 

little   power,  when   in   reality  it   was  being  called 

:<>    excavate    24    cub.   in.    more    than    the 

( rordon  to  drill  a  hole  only  3  in.  longer.     Turn- 

_  ■  ■  the  performance  of  the  Gordon  drill,  it 
will  be  seen  that  it  nun  aged  to  get  its  holes  in 
7  in.  with  only  52"0  cub.  in.  of  excavation, 
the  Chersen  drill  had  t<>  excavate  <>  cub.  in. 
extra  to  gain  2*3  in.  greater  depth  of  holes  The 
Gordon  engineers  managed  this  by  drilling — not 
the  36  in.  of  their  hole  with  bits  1]  in.  and  over, 
but  only  25*41  in.  The  Ingersoll  machine,  as 
might  be  expected,  also  cut  things  pretty  fine  : 
but  it  drilled  29'4  in.  of  its  holes  with  bits  1}  in. 
and  over.  Or  to  put  it  another  way,  the  ( rordon 
drill  excavate.]  29'3  of  the  cubic  contents  of 
their  wet  holes  bored  with  a  1^  in.  bit.  Person- 
ally I  was  under  the  impression  that  one  of  the 
advai.     .  the  hammer  drill  was  its  ability  to 

drill  holes  with  a  smaller  difference  in  diameter 
of  following  bits  than  piston  drills,  but  the  bits 
used  by  the  Ingersoll,  Chersen  and  Kid  machines 
Avere  of  the  same  size.  The  great  advantage 
gained  by  the  Gordon  engineers  by  putting  in  a 
hole  a  few  inches  shorter  than  the  average  of  the 
others,  and  by  drilling  that  hole  only  some  6  in. 
with  the  starter,  8'8  in.,  with  the  second,  10*5  in., 
with  the  third  and  no  less  than  1535  in.  with  an 
1  i  in.  bit  is  now  apparent,  but  the  hole  at  the 
b  tttom  was  certainly  no  bigger  than  a  hand  hole, 
and  the  powder  was  not  "  where  it  belonged  " 
any  more  than  it  would  have  been  with  a  band 
hole.  I  measured  the  bits  being  used  in  actual 
work  by  the  Gordon  machine  on  one  of  the  mines 
employing  them.  I  found  that  they  averaged 
about  I  in.  larger  diameter  all  through  than  those 
used  in  the  test.  This,  in  my  opinion,  alone 
accounts  largely  for  the  very  great  difference  of 
footage  bored  per  shift  in  actual  practice  compared 
with  that  shown  in  the  t 

Let  us  try  and  take  up  the  position  of  a 
manager  who  wishes  to  compare  the  machines  with 
the  idea  of  using  one  of  them  for  sloping  with 
down  wet  holes.  He  will  first  eliminate  the 
comparisons  of  boring  speed  shown  in  the  tables, 
as  they  include  fiat  holes,  and  he  would  draw  out 
a  table  of  drilling  speeds  similar  to  the  above 
shown,  and  read  it  in  the  light  of  the  facts  already 
considered.  It  will  be  seen  that  the  Chersen, 
Ingersoll  and  Flottman  show  a  better  average 
than  the  Gordon,  and  that  the  Kid  2  in.  diameter 
comes  very  close  to  it,  despite  bad  steel  having 
spoilt  its  performance.     This  tends  to  show  that 


the  Holman  machine,  and  perhaps  the  Little 
Wonder,  both  2  in.  diameter  drills,  cuuld  probably 
drill  about  as  fast  as  the  Gordon,  using  similar 
sized  bits.  1  may  say  that  this  analysis  of  figures 
surprised  me,  as  1  considered  that  the  actual  bor- 
ing speed  of  the  Gordon  drill  had  been  shown  to 
equal  a  _]  in.  machine.  This  result,  however, 
tends  to  bear  out  American  experience  with  a 
different  type  of  hammer  drill  and  '_'{  in.  machine 
mentioned  in  my  paper.  Where  the  Gordon  or 
other  water  feed  hammer  drill  scores  and  shows 
its  superiority  is  first  in  the  ease  and  rapidity  of 
erection,  and  secondly,  in  its  power  to  drill  with 
equal  speed  in  any  direction,  but  results  in 
actual  work  show  that  if  the  hole  is  to  be 
finished  with  a  L]  in.  bit  the  Gordon  drill  will 
require  to  be  made  heavier  to  strike  a  more  power- 
ful blow  than  at  present.  In  my  paper  I  stated, 
however,  that  I  did  not  think  that  under  condi- 
tions here  this  advantage  of  greater  ratio  of  drill- 
ing time  to  total  working  time  for  hammer  and 
piston  drills  would  lie  so  marked.  It  is  interest- 
ing to  note  what  this  amounted  to,  in  the  case  of 
the  Gordon  drill  and  piston  drills  on  the  surface. 
The  margin  is  about  9%  greater  than  the  best 
handled  piston  drills,  and  would  undoubtedly  be 
greater  in  very  narrow  stopes  underground,  as 
shown  by  the  table  given  by  Prof.  Yates,  but  this 
record  in  time  was  unfortunately  not  kept  in  the 
underground  tests.  The  mine  manager  would,  I 
think,  be  guided  in  the  adoption  of  any  machine 
from  those  competing  by  his  own  estimate  of 
what  ratio  maintenance  costs,  air  consumption 
and  labour  would  in  his  particular  circumstances 
bear  to  actual  speed  of  drilling  wet  holes  in  total 
working  time,  and  he  would  also  expect  all  the 
makers  to  improve  their  machines  as  a  result  of 
the  information  gained.  Prof.  Yates  was  struck 
by  the  ease  of  manipulation  with  the  wedge 
clamps  adopted  by  the  Gordon  Drill  Co.,  and  he 
sees  no  reason  why  a  drill  like  the  Flottman 
should  not  be  similarly  equipped.  I  can  assure 
Prof.  Yates  that  an  inspection  of  the  patent 
records  will  show  that  this  company  has  endea- 
voured to  supply  most  excellent  reasons  to  the 
contrary. 

Regarding  the  dust  question,  I  was  sorry  to  see 
that  apparently  the  impression  has  got  about  that 
small  stope  drills  are  phthisis  producers,  and  that 
the  advent  of  a  small  drill  like  the  Gordon  is 
going  to  reduce  miners'  phthisis.  All  the  phthisis 
small  drills  have  induced  would  do  nobody  much 
harm. 

Even  Lord  Selborne  did  not  seem  aware 
that  it  is  the  larger  machines  used  in  development 
that  are  the  manslayers,  and  that  long  before  the 
Gordon  drill  was  thought  of  the  Leyner  drill,  of 
similar  design  on  a  larger  scale,  was  tried  here  in 
their  place  and  for  various  reasons  discarded. 
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Turning   now  to  the  question  of  the  relative 
small  stnpe  ilri  1 1  -  and  hand  labour, 
I  have  first  to  note  Mr.  Coombe's  criticisms.   Anj 

nix-  has  t"  say  on  practical  mining 
must  be  worth   listening  t->,  and  one  hesiti 

differ   from   him.     Mi     » ! ibe   h  i-  no   us 

.small    drills   < »t"   am   description.     Accordii 
him,  anything  the)  can  d<>  can  be  better  done  by 
drilling,  and    labour   for   such    work    will 
always  be  available.     Now  I  do  not  think  anyone 
will  dispute  the  fact,  that  under  favourabli 
cumstances  (which  include  ground  not  too  hard 
_ia   and  stopes  a*    such  an  angle  that  the 
hole  ran  be  di  illed  as  I  be  vertic 

ile,  and  given  a  miner  who  knows  bis  work, 
and  drillers  who  can  always  be  depended  to  sink 
their  hi  >le  to  the  required  depth  \\  itb  a  fair  percent- 
workers  putting  in  their  two  holes),  a  achine 
drilling  in  a  stope  of  •">*>  in.  <»r  under  must  reach 
n  much  higher  level  of  efficiency  than  any 
attained,  in  order  to  competesuccessfully  with  hand 
r.  We  must,  however,  remember  that  Un- 
hand driller  requires  one  to  two  months  at  least 

ecome  efficient,   thus  reducing  his   a-. 
efficiency  over  his  term  of  contract,  that  the  ideal 
workers   is   not  always  procurable  and 
good  hand  stoper  is  as  hard  or  harder  to 
•:  than  a  good  machine  man.    My  experience 
has  not  been  as  varied  as  I  could  wish,  but  the 
impression    I    have    from   inspecting   numi 
-  with  various  workers  is  that  on  the  av< 
hammer  drilling  and  breaking  of  ground  by  36  in. 

:-  not  an  efficient  means  of  breaking  _ 
in  narrow  and  tight  stopes.    It  would  be  int 

have  th<  length  "!  stumpsof  holes 

formed  in  a  big  mine  every  morning  for  a  month 

compared  with  average  depth  drilled.     A-  soon 

as  the  ground  becomes  tight  and  free  from  heads 

that  can  be  drilled  to,  the  efficiency  of  hand  labour 

-  to  fall  of}',  this  will  be  especially  noticeable 

in  the  great  heat  of  the  deepest  mines,  and  when 

the   stopes  become    flat    15"    to    7  .  as   in  the  far 

band  basin  the  efficiency  will    be   found   to 

iously  reduc-d,  for  experiments  have  shown 

that  while  1  in.  can  be  drilled  in  granite  i:. 

Is  with   hole  looking  60     down.      It  takes 
■is  to  drill  the  same  distance  with  hole 
inclined  at  27    down,  and  stoping  widths  must  be 
wide  enough  for  a  native  to  -it  up  and  drill. 
Sere  is  the  held  for  efficient   machine  stoping 
with  small  machines:  small,  because  air  consump- 
serious  item,  and  because  they  can  be 
•   handled. 
Mr.  Coombe  is  not  aware  •■:   developmenl 
late   years    if   he    thinks   that   managers  in  other 
countries,    where  labour  is  expei  -  hand 

■nail  machines.  The  modern 
manager  elsewhere  uses  hammer  drills  and  some- 
times 2]  in.  machine-  in  his  stopes.    In  Cornwall 


hand  lab  ■  •  low.     1 

mi  nerd   prefer   hand   lal 
small    sto|>es  I  here    i-    lest    won 

running  about  is  onlj  to  tell  ■•all  know 

that    no  miner  will  work  hard  if    he  i  in  do  other 
wise.     Tin-  theory  of   blasting  tells 
■  . 

■'    distllbi.  _'  the    hole,    the  • . 1 1 1  \ 

direction    for   a    hole    i-    (as    I   found  myself   from 

rience)  parallel  to  the  to  Such  a 

parallel    hole  can   be  drilled    best   bj  a  machine 

clamped   in  position.      If  the  charge  i-  properly 

■uted  along  the  hoi.-  n itb   m 

tonation  long  holes  can  be  u -■ 

-  with  -mall  individual.1  i  the  rock 

can  be  broken  with  I  ly.      If  we 

havfl  nt  workmen  for  this  the}   mils 

t  rail 

Four   hoi..>   thus    drilled    on  .n  be 

to  break  as  much  or  more  ground  than  tour 
similar  average  hand  hoi  benches. 

There  is.  however,  no  reason  why  a  light  hammer 
drill   with  air  feed  backed  ag  temporary 

spray  or  bar  should   not   be  put  in  one 

hole  on   one  bench   if  required.     As   Mr. 

has    pointed   out    the    requirement! 
different   parts  of  the  field  vary  greatly.     That 
machine  that  would  suit  the    -  _        ad    On    the 

West  Kand  will  not  suit  hard  banket  in  the  d 
mines.     T  oom,  as   I   pointed  out,  I 

variety  of  type-,  and  despite   the  I   dis- 

appointing   results   of   the   Gordon   machini 
certain  mines,  due  to  the  causes  I  have  ment 
1  think  it,  or  machines  like  it.  will  have  its  place 
here.     Wastage  of  water  i-.  how<  xious 

item,  as  the  mines  are  not  too  careful  to  supply 
the    water   at  just    the    righl 
water  and  yet    to  avoid  leakage    • 

supply  water  free  from  grit  and  mud. 

Drill  B 
ha-.   I    think,  shown   us  as  1  i   that   we 

have  much  to  learn.    If  hi-  bit.  a-  may  be  1 
fulfils   expectations    working  _       •    tie  it 

will  be  the  finest  advance  made  on    I  land   m 
methods  for  very  many 

of  failure  of  detachable  bits  in  the  well 

known,   and   Mr.  Anderson  may   b 
in   overcoming  them..      II;-  experiments  bai 
shown  by  Mr.  Roche,  aln  ■    fruit  in  the 

improvement  of  ordinary  bits. 

Kan       •     Drill—  I  am  informed  by  a  mai 
j    in.  machine   that    it    doe-  the    - 
work  per  shift  as  a  3]   in.  Ingersoll  with  60  lb. 
ire,  and  as  .   The  qn  wear 

and  1'        -         ■  not  how-  Little 

Iv -nontax  is  still  in  the  experimental  31  ige.  Hither- 
to all  attempts  to  pass  water  down  the  piston  and 
chuck  into  the  shank  of  the  drill  have  proved 
failure-,  owing  to  the  leakage  set  up  by  wear  and 
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tear  and  the  water  getting  into  cylinder  and  valve 
parts  of  machine.     This  trouble  is  by  no  means 
;  in  the  Gordon  and  other  hammer  drills. 
I   do  not  think   I  or  anyone  else  have  reliable 

•  •  criticise  Prof.  Yates'  figures  regarding  the 
number  of  hammer  boys  that  ran  be  replaced  by 
a  perf<  hill.  It  will  depend  so  much  on 
what  the  drill  can  do. 

I  should  like,  before  closing,  to  again  consider 
the  question  of  hammer  and  piston  drills  for 
stoping  in  the  light  of  the  tests  and  other  later 
I  I  ierally  these  trials  are  held  to  have 
shown  that  the  hammer  drill  is  a  more  efficient 
machine  than  the  piston  drill.  In  other  words,  a 
larger  perc  mtageof  the  total  Kinetic  energy  of  the 
blow  is  spent  in  useful  work  in  rutting  rock.  This 
may  be  true,  hut  in  a  hammer  drill  quite  a  large 
atage  of  the  force  of  blow  is  absorbed  over- 
coming the  inertia  and  elasticity  of  the  drill  steel 
and  anvil  block,  and  the  longer  the  steel  the 
greater  the  h.ss,  this  is  perhaps  well  shown  in  the 

•  table.  The  increase  of  drilling  speed  of 
the  Gordon  drill  with  1}  in.  bits  is  not  as  marked 
as  with  piston  drills  owing  to  this  loss  being 
greater  with  the  long  steel.  What  these  losses  are 
with  hammer  and  piston  drills  is  hard  to  determine 
experimentally.  The  force  of  the  blow  in  foot 
pound  struck  on  lead  can  be  determined  by  com- 
paring the  indentation  made  with  that  caused  by 
a  weight  falling  from  a  given  height  :  but  this 
gives  no  idea  of  the  cutting  efficiency  in  actual 
work.  The  causes  of  loss  with  the  piston  drill 
are  several. 

There  is  friction  in  the  machine  itself.  There 
is  friction  of  the  drill  bit  on  the  sides  of  the  hole 
caused,  firstly,  by  vibration  on  the  supports  of 
the  machine;  secondly,  by  any  variation 
en  the  axis  of  the  drill  bit  and  the 
true  axis  of  the  machine  caused  by  the  chuck 
arrangements  being  ill  designed  or  worn,  or  by 
the  drill  bit  being  bent  or  badly  sharpened. 
Thefe  is  loss  due  to  lack  of  rigidity  in  the 
striking  tool,  as  shown  by  Mr.  Anderson. 
There  is  loss  of  power,  caused  by  doing  work 
over  in  pulverising  rock  already  broken 
from  the  solid  at  the  bottom  of  the  hole.  There  is 
the  loss  due  to  excessive  blunting  of  bits  due  to 
their  loss  of  temper  by  heating  in  certain  holes. 

There  has  been  the  difficulty  met  with  in  using 
air  expansively  in  piston  drills,  whereas  these 
difficulties  are  not  so  apparent  in  hammer  (bills. 
There  is  inefficiency  caused  by  variations  of  the 
stroke.  Now  it  cannot  be  said  that  the  hammer 
drill  as  exemplified  in  the  best  type  seen  in  the 
trials  has  much  "  up  its  sleeve." 

Further  use  of  air  expansion  might  perhaps 
cause  some  little  economy  in  air  consumption, 
but  would  not  probably  be  worth  troubling  over. 
The    cuttings    are    ejected    by  water   as  soon  as 


broken.  The  bit  is  kept  cool.  Friction  on  the  sides 
is  reduced  as  the  In;  is  not  withdrawn  at  each 
blow  struck.  There  is  indeed  a  better  chance  of 
applying  electric  power,  but  the  Box  drill  con- 
structed on  this  principle  has  apparently  been  a 
failure  in  hard  rock. 

We  have  now  to  ask  what  has  the  piston  drill 
"  up  its  sleeve  .'  "  in  other  words,  what  has  been 
done,  what  is  being  done,  and  what  can  be  done 
to  improve  its  efficiency  and  reduce  these  losses  i 
Friction  in  the  machine  can  be  reduced  by  sonic 
scheme  of  automatic  lubrication.  This  is  quite 
possible.  Loss  by  vibration  of  the  mounting 
must  always  exist,  it  can  be  reduced  by  shortening 
the  stroke  and  by  increasing  the  number  of  blows 
per  minute.  The  facts  brought  forward  by  Mr. 
Anderson,  as  already  pointed  out,  may  go  very 
far  to  eliminate  these  losses  and  greatly  increase 
boring  efficiency.  Combine  this  with  hollow  steel 
with  air  passing  down  it,  or  air  and  water,  or  water 
alone,  and  again  we  have  a  great  step  towards 
economy  of  power.  This  is  being  attempted  by 
myself  and  in  the  Little  Konomax  and  the  Climax 
machines.  The  Konomax  machine  has  undoubtedly 
showed  the  possibility  under  certain  circumstances 
of  reducing  air  c  msumption.  The  Little  Kono- 
max machine  shows  the  possibility  of  making  a 
piston  drill  as  handy  as  the  Gordon  drill,  having 
also  an  automatic  feed  to  kesp  the  stroke  at  the 
maximum.  The  use  of  higher  air  pressures 
enabling  a  smaller  machine  to  do  the  work  at 
present  done  by  a  large  machine  (on  a  shorter 
stroke  when  hollow  steel  is  used)  will  also,  I  am 
certain,  effect  a  great  revolution  in  rock  drilling. 
There  is,  I  believe,  nothing  in  the  result  of  these 
trials  to  discourage  enterprise  and  invention  in  the 
improvement  of  design  of  small  piston  drills. 

So  many  engineers  seem  still  doubtful  of  the  ad- 
vantages of  using  air  at  80  to  90  lb.  with  machines 
that  I  ask  leave  to  be  forgiven  for  again  harping 
on  this  point.  I  would  say  first  that  this  question 
has  been  settled  already  outside  the  Hand,  and 
on  all  progressive  mining  fields  it  is  recognised 
that  rock  drill  machines  should  be  supplied  with 
air  at  80  lb.  or  over  at  the  machine.  It  has  also 
been  recently  shown  that  given  good  material  and 
workmanship  in  laying  and  maintaining  pipe 
lines,  air  is  transmitted  more  cheaply  at  high 
pressures  than  at  low  ones.  It  may  also  be  taken 
as  proved  that,  other  things  being  equal,  speed  of 
boring  is  proportional  to  the  number  of  blows 
struck  in  a  given  time.  In  the  trials  the  increased 
speed  of  drilling  shown  with  a  rise  of  only  10  lb. 
pressure  was  27%  on  an  average  for  all  the 
machines.  Some  time  ago  in  California  Messrs. 
Halloran  &  Hamilton  conducted  the  only  exhaus- 
tive and  reliable  series  of  tests  I  know  of  on 
a  Corliss  valve  tappet  drill.  They  showed  that 
with    a   certain    length    stroke,    which    may    be 
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different  with  different  machii 

iprocatioi  -  directly  proportional  to 

it   i>  pro 
1 1:1 1      to     tin1     squ  11 
being   in   the   1  :ase  of   machine    using 
in.    stroke    a   rise  ol    95  Btrokea  per  minute   for 
>|  pressure  of  10  lb.     <  >r  from   81  •   to  90  lb. 
sure  the  rate  ol   recipro« 

ier  minute.      Prof.  \ 
>ther  enginei  rs  are.  however,  frightened  that 

Hlil    teal'    III  |\ 

unhappy  m<  an  bet 

think  we  need  I  early  what   this  conten- 

tion  ni'Mii-.     What   do   Prol  ind  others 

mean    by  ir  and   tear  caused  by  high 

This  extra  wear  and  tear  ra  lj 

Firstly,  movement. 

The  piston  cylindei  5  and  val\ 

re  movement  and  wear  in  a  given  tim< 
renewing  in  a  shorter  time  than  they  would  with 

u^  express  th< 
machine   in  holes   bored      Then   the   scien 
mining  finance  must  teach  us  that  it  will   ; 

a  machine  with  a  life  of  only  six  months  it' 

in  that  time  it  bores  the  same   number  of  holes 

:  by  another  machine  in  1 8  months.  Surely  it 

ter  t<  1  wear  out  a  machine  than  t<>  rust  it  out. 

e  <>n  this  grou  option  fan  be  taken 

to  working  with  high  press  Wear  ami  tear 

may,  however,  be  caused  by  extra  jar  and  si 

set  ni>  "n  machine  and  steel  by  the  m  ire  powerful 

Mow  struck.     If  the  blow  at  present  struck  by  a 

'J  in.  or  3\  in.  machine  with  6  in.  stroke  and  air 

11).  is  powerful  enough  t<>  chip  ami  crush  the 

well  ami   l'oo.I — the  only  trouble  is    that 

the  number  of  blows  struck  per  minute  is  to.,  few. 

With  80  or 90 lb.  pressure  with  the  same  machine 

the   force   of  blow   mayor   may  1  i    the 

imic limit.     If  it  .i  seed  this  limit, 

with  the  increase  in  number  of  Mow-  per  minute 

greatly  increased  speed  of  boring.     If  it 

sed    the   economic  limit  we  can   either 

reduce  tie  achine  cylinder  or  the  length 

■of  stroke  and  get  increased  boring  3] 1  with  the 

enditure  of  air  as  with  lower 
I    think  anyone    will   find  a  2  ;  in.  machine  at 
80  II..  will  beat  a  3J  in.  mac':  "  I  lb.     The 

•my  will,  however,  I  believe,  in  tl 
ind  by  shortening  the  st  d  by  using 

hollow  >teel  with  air  or  water  injection,  witli  a 
■cylinder  diameter  made  of  such  a  si  se  as  to  strike 
a  just   powerful    enough   blow  with  air  at  - 

illy  I  believe  in  boring        1  with  a 
•  number  of  light  rlow.s  per  minute  delivi 
irp  tool.     Such  a  machine  should   suffer  no 
more  from  jar  and  undue  tan  any  \ 

machine.  This  argument  does  not  mean  that  it 
would  pay  to  try  and  force  air  at  90  lb.  tl; 


the  mile,  of  air  pipe  in  ..iir  older  miii.--  :    but  it  is 
a    plea  I      think 

evidei 

delivei  air  at   100  lb.  in                                I  make 

hold    •  •   „iir 

nine  ft'ould 

with  th  mall 

I  m  •  nt   of  the  <  " 

_■   that    no   air 

pansion.      If  it 
found  practicable  to  cut  off  troke 

an  ad  made.    It  will  be 

(ind  time  to  compare  I 

the  Kono- 

II     I     ha  .ther 

criticism  I   must  ask  pardon,  as   I  am  afraid  my 

reply  momic  limit  in 

length. 

The  President:     Many.  night 

fully 

about    rock    drills,   ami    we    ■ 
appointed.     The  paper  itself  was  really  excellent, 
ami  1  am  sure  I  am  only  echoing  your  own  views 
when    I    say   that    tin-   reply   is  equally   bo.       In 
my  opinion,   the  paper  and  th.-    1  -titute 

itributions  on   rock  drill 
bad.      I  have  much  pleasure  in 
thanking  Mr.  Weston. 

WESTRALIAN    WET-CRUSHING    PLANTS, 

WITH  SOME  NOTES  « »N*   LABOUB 

EFFICIENCY. 


.   1908.) 


By  Gkbard  W.  Williams,  F.C.S.,  A.I.M.M. 


DIS(  1  --I"N. 

Mr.   H.  A.  White :  -        late 

Mr.    Williams   on    his   very  ably  writ- 
ami    to  thank   him   lor   the    1 

unt  of   metallurgical    : 
lia  which  we  have  h  id 
•    pirt   of   -  t    which 

with  labour  effi  1  tune 

moment,  ith    a 

_   •    I  ivernment 

Commission,    whose  the 

public.     Incidentally,  I  may  remark  it 

11  white  lab  'Ur 
r  the 
it  on  the  ' 
3  song  .    here 

on  th  sonomy,  are  1  2s.  lOd.  a  e 

If  mini    a  to  be 

it  on  the  samt  might  as 
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well  close  the  mines  without  indirect  methods  and 
need  not  even  consider  that  the  rates  of  pay  for 
white  men  are  actually  lower  in  Australia  than 
on  these  fields,  and  thus  accentuate  the  difficulties 

in  vol  veil. 

I  venture  to  think  that  there  is  sufficient  truth 
in  Mr.  Williams'  accusations  with  reference  to 
of  native  labour  to  make  it  worth  while  for 
every  battery  and  cyanide  manager  on  these 
fields  to  go  very  carefully  into  the  possibility  of 
my  in  this  direction,  and  I  acknowledge  I 
have  benefited  by  his  suggestions.  Of  course, 
[  do  not  mean  that  big  reductions  can  be  made, 
but  as  1  have  elsewhere  remarked,  we  have  now 
come  to  the  days  of  small  things,  which  are 
nevertheless  not  to  be  despised. 

Going  into  detail,  I  am  surprised  by  the  state- 
ment that  on  the  sands  plant  pumping  is 
apparently  done  on  one  shift  only,  as  only  one 
man  is  charged  for  the  three  shifts,  and  I  con- 
sider that  efficiency  must  be  sacrificed.  The 
provision  of  28  men  for  discharging  and  closing 
filter  presses  points  to  the  inadequacy  of  mecha- 
nical appliances. 

With  reference  to  Table  "A,"  it  would  be 
interesting  to  know  the  reason  of  the  very  high 
relative  duty  of  the  mill  at  the  "  Sons  of  Gwalia," 
and  to  be  certain  that  10s  drops  a  minute  of  8  in. 
are  actually  obtained  at  that  mine.  It  does  seem 
a  great  pity  that  the  obsolescent  practice  of  add- 
ing mercury  inside  the  boxes  is  still  in  use  in  a 
country  where  so  much  outcry  is  made  about  gold 
thefts,  and  makes  one  somewhat  sceptical  of  the 
claims  of  advance  in  metallurgy  so  freely  made 
there.  The  toy  tube  mills  of  3  ft.  3  in.  diameter 
by  13  ft.  should  be  donated  to  some  mining- 
college  for  experimental  purposes,  and  we  should 
hear  less  of  such  costs  for  tube  milling  as  2s.  (id. 
a  ton  and  such  infinitesimal  outputs  as  27  tons 
per  diem.  No  comparison  with  grinding  pans  of 
such  miniature  apparatus  can  be  of  any  real 
service,  and  if  the  pulp  contains  as  much  as  75% 
of  water  on  entering  the  tube  mills  an  opportunity 
of  ascertaining  their  value  under  proper  working 
conditions  is  lost. 

With  reference  to  Table  "  !>,"  it  is  impossible 
to  refrain  from  expressing  astonishment  at  the 
exceedingly  low  extraction,  which  can  only  be 
accounted  for  on  the  assumption  that  the  problem 
of  dealing  with  13  dwt.  ore  containing  tellurides 
is  still  open  to  a  profitable  attack.  The  figures 
do  not  compare  at  all  favourably  with  up-to-date 
Rand  practice,  and  taken  in  conjunction  with 
working  costs  make  r>ne  wonder  quite  what  the 
author  means  by  "applied  with  equal  success 
under  alien  conditions."  I  do  not  mean  to  accuse 
Mr.  Williams  of  proposing  these  methods  for  our 
adoption,  but  merely  wish  to  point  out  that  if  only 
equal  success  attended  th?m  here,  every  company 


that  adopted  such  a  "new  metallurgy"  would 
incur  a  heavy  loss  as  compared  with  our  present 
practice  yielding  up  to  95%  extraction  for  a 
reduction  cost  in  the  neighbourhood  of  5s. 


NOTE   OX    Till'.    DAILY    VARIATION    OF 
RAND  MINI".  VENTILATION. 


(Rend  at  November  Meeting,   1907.) 


By    James    Moir,    D.Kc,    M.A.,    F.C.S.    (Vice- 
President). 


REPLY    TO    DISCUSSION. 

Dr.  J.  Moir:  Though  there  has  been  no  dis- 
cussion on  my  paper,  T  wish  to  amplify  the  point 
raised  in  its  last  paragraph  regarding  probable 
increase  of  ventilation-pressure  at  greater  depths.. 
To  do  so,  I  require  to  improve  on  the  usual 
formulae  so  as  to  deal  with  most  of  the  factors 
concerned  : — 

(1)  Effect  of  Inequality  of  Level  of  Shafts. — 
Let  H  be  depth  of  upcast  from  collar  to  middle 
of  connected  workings  ;  let  h  be  the  difference  of 
level  at  the  collars,  so  that  H  +  h  is  depth  of 
downcast  if  it  be  the  higher,  or  H  -  h  if  it  be  the 
lower  of  the  two.  Let  T0  be  the  air  temperature, 
T  the  average  temperature  of  upcast,  and  t  the 
difference  between  the  average  temperatures  of 
the  two  shafts.  The  ventilating-head  is  the 
difference  of  the  heads  of  the  two  columns  : — 


.X  = 


(H  +  A)(273  +  T0) 
273  +  T-* 


h  + 


H(273  +  T0> 

273  +  T    j 


Downcast 
This  simplifies  to  : — 

273 +  T0  t 

273  +  T  "273-t-T-* 


II 


n  _  /  ±  ho 


Upcast 

\-T  +  t 


Now  the  factor 


T„  -  T  + 1 


273  +  T-* 

is    always   less   than 


273  +  T-t 

•04,  and  in  moist  weather  is  zero,  consequently 
the  effect  of  the  ordinary  inequalities  in  the  levels 
of  the  shaft  collars  is  almost  negligible.  Again, 
for  all  ordinary  purposes  the  air  and  upcast  tem- 
peratures can  be  assumed  equal  (within  a  few 
per  cent.),  and  the  practical  formula  for  ventilat- 

t         .    h 


ing  head  thus  becomes  X  =  PL 


Thus 


273  +  T"40 
if  H  =  1,500  ft.,  &=15  ft.,  *  =  10J  0.  =  18°  F., 

and  T  =  20°  C.  =  68°  F.,  we  find  a  ventilating 
head  of  51"G  ft.  when  the  upcast  is  the  lower, 
and  50'8  ft.  when  the  upcast  is  the  higher.  For 
rough   calculations   one   can  assume   a   constant 

t 
value  for  T,  and  the  formula  is  then  X  =  H.™> 

within    3%.     In    Fahrenheit  work  this  becomes 
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\       .,     w  In  rr  /   is  the  difference  ol   temperature 

of  the  shafts  in  Fahrenheit  degrees. 

,-j)    Ventilation  Prefigure.—  This  i>  bead  multi 

plied  by  density.*     The  density    of  diy    air    is 

7  H».  per  cub.  ft.  at  N'.T.l'..  hence  generally 

.,      ,,     -         t-'1          B     f         .  .,  ..    B     /'    ,,' 
)      080i  x         •  ..L'.i  Mi. 

159  +  T     2992  159  +  T 

1   cub.  ft.,   where   B  =  barometer  and  /     actual 

vapour  pressure  of  water,  both  in  inches.    (1)    f) 

not  varj  much  and  may  lie  assumed  25*0 
in  shallow  mines,  when  measured  half  way  (viz., 

t.)  down  for  an  average:  hence  in  .-hallow 

I  325  x  l'.") 
mines  1>  -  .-        or  0-0629  lb.  per  cub.  ft. 

•  _  i 

Even    in    the   Jupiter    mine    (4,100    ft.    depth), 

2F>  s  on  the  average,  hence  since  T 
D="(Kill.      Hence  in  the  above  iniaginarj 
of    18     I",    difference    between    the    shafts,    the 
ventilating-pressure    would    be    0*0629  ■  51*2  or 
3'22   Hi.  per   sq.  ft.  or    15*7    nun.  on   the  water 

■ 
(3)   Increast  of  Ventilating  Head  with  Depth. 

To  estimate  this  we  have  to  find  the  relationship 

on  a  deep  mine  of  t'  in  the  formula  to  th«  depth 

onder  similar  conditions  to  those  indicated  above. 

In  the  first  place  the  average  temperature  of  the 

Upcast  depends  on  three  factors  (  1  i  increased  ruck 

temperature,  at  the  rate  of   1     I".  per  210  f 

increase, 1  adiabatic  decompression,  and  (3)  falling 

of  cooler  water  from  near  the  surface.    According 

ctor  (  I  ).  cue  would  expect  the  temperature  at 

ittom  of  a   1,000  ft.  shaft  to  be  s_*  F.  here. 

and  according  to  (2),  if  it   rose   to   the  surface 

quickly  it  would  cool  to  62°  according  to  Kirkby's 

formula  Mr  +  34)  (  B       31)     K  J ;  but  as  a  matter 

of  fact  the  air  takes  about  1  5  minutes  to  as 
and  is  much  affected  by  the  falling  water,  so  that 
it  does  not  en, ,1  anything  like  so  much  as  20  .  In 
this  connection  1  wishtoquote  some  very  into 
iiiLr  readings  obtained  by  Mr.  McArthur  Johnston 
on  the  Jupiter  mine  and  kindly  put  at  my 
disposal  by  the  Consolidated  Goldfields.  The 
air  temperature  at  the  foot  of  the  upcasl  (  t,100  ft. 
from  surface)  was  about  80  F.  in  a  fair  current, 
bo  that  the  rock  temperature  is  probably  about 

:    reality,  just   as   calculated   above:   at    the 
3,400    ft.  level,  below  1st  drive,  it    was  78-5,  and 
at  the  3,350  ft.  level  it  was  77'0  ou  I 
whilst  near  the  surface  the  average  was  69  5,  a 
fall    of    only    11,     in    making    a    clear  ascent   of 

1  ft.  Thisshows  clearly  the  marked  effect 
of  the  falling  water  in  preventing  the  air  from 
co,, ling  to  its  full  extent.  The  figures  given  are 
the  means  of  maximum  and  minimum    thermo- 

50  T.  Johnson,  this  Journal,  vol     • 
S<     Dr   Hald.ina  s  Blue-Book  "  Health  of  Cornish  Miners," 
appendix  iii..  p.  97. 


meter   i,  adings   at    the    plai  I,    the 

in, ni-  having  been  hit  in  titu  ov<  r  a  week 
end.     It    is    |  robable   therefore    that    the   true 
average   temperature  of  the   Jupil 
\ei  \  close  to  75°  FM  when       t  hat  of  tbi 
Ft.  depth;  ia  68    I'. 
I    have    made  observations   on   this  poii  I 
tempei  at  ure  on  Borne  other  n 
!  he  Robinson  < i.  M.  I     it  the  15th 

level   ( 1,089   it.   v<  1 1  ly  an 

67     I',  mi  the   whole   upcast.     The 
highest   temperature  observed   in  close  pkv 
this  mine  \\;1s  onlj    71.1    F.  on   the  Bame   level. 
At  the  time  the  foot  of  the  do\  I   . 

and  the  humidity  was  97  or  more  all  over  the 
mine.      Th  •     wet  bulb    fad    62      ( which 

is  unusually  high)  and  the  current  was,  naturally, 
weak,  being  about  20,000  cub.  tt.  per  minute. 
(b)  The  Village   Deep  g  J  foot 

of   the    upcast    <  2, 1  30    ft.    vertii  >11\  (,    and    the 
average  is  probably  about  7  I     F.     'I  he  b  e 
temperature  in  close  placi      ■       77    F.     The  foot 
of  the  dov  I  (2,300  tt.  dow  n)  71    F.  with 

92  humidity,  the  surface  temperature  being  the 
same  with  Is  humidity;  near  the  top,  in  the 
falling  water,  the  temper  ibout65   only. 

The  air  is  evidently  first  cooled  by  evaporation 
and  then  warmed  up  by  compression. 

The   Robinson    Deep    obser  1  >r\ 

Irvine)  gave  77    F.  at  the  bottom  of  the  u 
(2,660  ft.  vertical),  and  its  s  it  tempera- 

ture is  about  72  :  77  was  also  the  highesl  tem- 
perature observed  in  close  places :  the  foot  of  the 

down<  0  ft.    level  i   Was  at    7 

when  the  entering  air  had  a  temperature 
only  50      humidity.     The  air  supply  m 

Arguing  from  these  results  wi 
depth   certainly   da  -•  the  average  tem- 

perature of  the  upcast,  but  the  ii 
paratively  small  and  seems  to  var;.  -  piare 

if  the  depth,  the  equation  being  something 
2    :  s  II. 

'1  — tim  ite  t   in  the  formula  it  is  next 

to  find  a  mathematical  expression  for  tl 
dowrii  ature  of  deep  min 

in  itself  extremely  difficult  with  th<  data. 

In  shallow  mines  1  assumed  in  the  original 
as  the  result  of  experiment  that    this   quintity 
might  be  put  equal  to  the  surface  wet-bulb 

ire,  because  in  Buch  mines  thi 
of  falling  water  on  dry  air  is  by  far  the  predomi- 
nant factor.  As  a  makeshift  I  si  me  in 
the  same  way  that  in  deep  mines  the  downcast 
air  first  falls  to  the  temperature  of  the  wet-bulb 
in  the  first  thousand  feet  and  then  slowly  warms 
up  owing  to  compression  :  but   as  the  effect  of 

.wth.'.S  humidity) 
at  surface,  and  7";.  (saturated)  at  the  bottom.  It  1-.  however, 
much  cooler  in  the  intermediate  portion. 
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compression  is  lessened  by  the  falling  water  I 
shall  instead  of  using  the  usual  exponential  for 
inula  for  compression,  simply  suppose  the  rise  of 
temperature  proportional  to  the  depth  i.e.,  assume 

H- 1,000 

/   =ic-{ where  w  is  the  surface  wet  bulb 

1  c 

and  c  is  a  constant  which,  from  the  observations, 
is.  roughly,  250. 

xt  -  0063 

:No\v,  since  we  found  P=-  lit ,    therefore, 

by  substitution  we  find 

P  --=  00001 19H( 60  +  0-245  N  H  -  w- 


H-1000X 


or  P  =  00001 19  HI  64^ 
approximately.     Xow  the  factor 


250 

■4-) 


) 


IS 


41 

41      250. 

approximately  four  at  medium  depths,  vanishes 
at  5,000  ft.  and  becomes  negative  afterward.-:  for 
our  purpose  it  can  therefore  be  neglected.  In  the 
meantime  it  may  be  noted  from  the  formula  that 
the  ventilation-pressure  undoubtedly  increases 
with  depth  and  practically  in  direct  proportion 
thereto. 

Ventilating  Current. — This  depends  on  venti- 
lation-pressure, shaft  section  and  the  total  friction 
of  the  mine.  I  adopt  the  convenient  form  of  the 
usual  formula  given  by  Thos.  Johnson*  (the 
friction    constant  of    which    I    have    verified    by 

experiment),  namely,  Q  =  A  a/J^  where  K=    * 

Y   KS  -00 

A  i-  B0  of  the  shaft  area  between  timbers 
(omitting  ladderways,  etc.),  and  S  is  the  total 
rubbing  surface  of  shafts  and  workings  in  square 
feet. 

Xow,  in  most  of  our  mines  the  shafts  have 
three  hauling  compartments,  and  their  area  is 
about  75  sq.  ft.,  hence  A  is  practically  60.  As 
regards  the  frictional  surface  S,  it  is  composed  of 
that  of  shafts  and  workings.  The  shaft  portion 
is  twice  the  perimeter  into  the  depth  (or  80H) 
whilst  the  woi kings,  counting  only  main  connec- 
tions, amount  to  n  I p,  where  n  is  the  number 
of  main  connections,  and  /  andjo  their  length  and 
perimeter.  To  discuss  the  effect  of  increased  depth 
on  quantity  of  air  assume  two  mines  with  four 
through  levels,  but  one  shallow  and  the  other 
deep,  the  depths  being  H  and  H'  respectively. 
In  the  first  S  will  equal  (80H  +  4x  2,000 
In  the  deeper  mine  S  equals  (80ET  + 160,000), 
the  shafts  being  assumed  2,000  ft.  apart.  Hence, 
going  back  to  the  quantity  formula,  the  ratio  of 
the  air  quantity    in   these    two   mines,    namely 

^equals  J%  x  |  and  since  g  =  ^f*^  from 

Q  v  P      S  \'       H(68-w) 


See  this  Journal,  vol.  iv.  (1903),  p.  241. 


the    considerations    mentioned 
page,  we  find  finally  that 
0/  _  A/H\64  -  w)  (H  +•_».<> 
Q      'V  H  (68 -w)(H%  + 2,000)' 
comparison  let  H=  1,500  ft.,  W  = 


on    the   previous 


or  a  numerical 
4,500  ft.,  and 


/o 


,,0  -p      ,,        Q'  /.,       «       3,500      ,  n, 

w  =  56    I .  ;  then  -i  =  a/  3  x  —  x     '—-.  =  1  '04, 
Q       *          12     6,500 

i  < ..  the  increase  of  air  quantity  with  depth  will 

be  extremely  small  in  summer.      In  cold  weather, 

however,  the  wet-bulb  is  much  lower,  and  when 

it   registers   41°    F.,    for  example,  the  value  of 

Q 

air  supply  at  depth. 

I  regret  the  unsatisfactory  and  empirical 
manner  in  which  I  have  been  compelled  to  treat 
this  exceedingly  complicated  subject :  the  only 
consolation  I  can  give  in  conclusion  is  that  there 
seems  to  be  no  reason  whatever  to  fear  a  diminu- 
tion of  total  air  supply  as  the  mines  become 
deeper. 


Contributions  and  Correspondence. 


NOTE  ON  THE  CAUSE  OF  CERTAIN 
MISLEADING  ANALYSES  OF  AIR. 


On  a  hot  day  when  the  laboratory  temperature 
is,  say,  72J  F.,  and  the  vapour  pressure  of  water 
is  consequently  as  high  as  20  mm  of  mercury,  a 
serious  error  may  result  in  the  readings  of  gas- 
volumetric  apparatus,  and  I  find  that  my  col- 
leagues do  not  allow  for  this  source  of  error. 
20  mm  of  vapour  pressure  corresponds  at  this  alti- 
tude to  about  3 '23%  of  water  vapour  in  the  air ; 
consequently  in  analysing  air  over  water  the  oxygen 
percentage  of  the  dry  air  is  apparently  depressed 
by  about  0"7%  ;  whilst  the  difference  (reported 
as  nitrogen)  is  affected  by  two  errors,  viz.,  the 
above  0"7  and  in  addition  the  actual  quantity 
of  water  vapour  present.  Thus  a  sample  of 
(fairly  fresh)  air  containing  when  dried  in  reality 
20  95%  oxygen,  0*05%  CO,  and  79"0%  of  nitro- 
gen (  + inert  gases),  when  introduced  into  an 
Orsat  (for  example)  at  72°  F.,  will  expand  by 
3-33%:  and  the  analysis  will  give  CO,  =  0-05%, 
02  =  2025  residue  =  79-7%.  The  man  in  the 
street,  seeing  such  an  analysis,  would  suppose 
that  some  oxygen  had  been  used  up  in  such  air — 
which  is  by  no  means  the  case,  the  apparent  deficit 
being  entirely  due  to  dilution  with  water-vapour. 
Again,  of  the  residue  3 -2%  is  water  vapour,  so  that 
the  true  value  of  the  nitrogen  (  + inert  gases)  in 
the  saturated  sample  is  76'5%  ;  the  depression 
from  79*0%  corresponding  exactly  with  the  dilu- 
tion of  the  dry  gas  with  3'33%  of  water  vapour. 
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Consequently,  to  gel  comparable  results  with 
such  apparatus,  it  is  necessary  to  recalculate  the 
rved  readings.  It  would  1"'  more  correct 
theoretical!)  to  calculate  the  results  back  to  the 
condition  of  the  air  as  sampled,  i  ■  .  to  use  in  the 
calculation  the  actual  percentage  ol  water  vapour 

nt  atthetime  of  sampling(whichis:  maximum 
vapour  tension  x  percentage  humiditj  :  l(Jo>  ; 
but  in  pActice  it  is  usual  to  calculate  back  t.> 
dn  iir,  bo  as  to  be  able  to  compare  directly  with 
the  existing  standard  analyses  of  fresh  air.  Thus 
if  the  observed  readings  are  :  CO  01, 0  202, 
residue  T'.'T.  and  the  temperature  of  the  water 
i- 7"    P.,  the  barometer   reading   620   mm.,  i.e., 

,i  pressure  =18  6  mm.,  th°n  percentage  of 
water  vapour  =  }-*jj  x  100  =  30  .  Consequently 
100  c.c..  of  the  wet  gas  contains  CO  0*1  c.c, 
c.c  .  N  .  &c.  76*7  c.c,  II  0  3  0  c.c.  ; 
which  quantities  are  also  contained  in  '.'7  c.c.  of 
the  dry  gas  ;  therefore  the  true  analysis  of  the 
dry  Lr>-  is  multiplying  the  figures  by  ',"-"). 
0  103    ,0,    20-825    ,andN2&c.    79072 

es  imple  of  such  a  fallacy  is  the  deficiency  of 

u  always  observed  in  mine  air.  All  mine  airs 
arc  nearl\  saturated,  ami  consequently  dry  air 
entering  the  downcast  with,  say,  l' 1  oxygen  will 
through  mere  dilution  with  water-vapour  contain, 

JO'O  at  the  foot  of  the  shaft.  In  spite  of  this 
elementary  fact,  many  scientist-  have  attributed 
the  fall  in  oxygen  to  such  things  as  oxidation  of 
pyrites  or  timber. 

It    should    also    be    noted    that    the 

humidity  of  the  air  also  affects  the  results  of  C02- 

determinations  by  Pettenkofer's  method,  but  only 

_'<it    extent.     The   observed    barometric 

re   should    lie   diminished   by   the  existing 

vapour  tension  at  the  time  of  sampling. 

James  Mont. 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

ion  <>f  Alkaline  Solutions  in  Cyaniding. 
—"It  i-  a  well-known  fact  that  the  | 
sulphate*  of  iron  in  tailings,  resulting  from  the 
decomposition  of  their  pyritic  constituents,  has  a  very 
harmful  effect  on  cyaniding.  In  every  case  where 
partially  weathered  "sulphide  tailings  are  treated  the 
consumption  of  cyanide  is  ahove  the  normal,  to  a 
greater  or  less  extent,  according  to  the  amount  of 
decomposition  products  present,  and  in  order  to 
reduce  the  consumption  the  practieeof  using  prelimi- 
nary alkaline  and   water  washes  has  1 n  in  many 

cases  successfully  adopted.  It  is  in  connection  with 
the  use  of  alkaline  washes— or.  more  particularly, 
with  the  use  of  protectively  alkaline  solutions— that 
these  notes  will  .leal.  The  material  experimented 
<>n  was  the  accumulated  -an. Is  at  the  Burbanks  Birth- 
day <;.  M.,  and  the  following  are  a  few  results. 


An  estimation  of  tie-  sulphui  contents  yielded  : — 

o   I 

nlphide* 
'I'),.,   sulphate      ire   do!    all    iron   -tit-    bul   include 

PaSO     ind  MgS04  absorl  '  are    'he 

heavily   mineralised   water   in   which  the    ore    wai 
crushed. 

The  cyaniding  of  thin  sand  with  a  notation  contain- 
ing KCN  only,  involves  a  hea*  y  consumption  ol  thU 
chemical. 

Table  I.  gives  the  results  obtained  by  bottle 
(agitation)  tests  on  tl,i-  material,  using  varying 
quantities  ol  NaOH  ami  Bhowingquantities  of  cyanide 
consumed. 

Table  I.     Equal  Weighl  of  Sand  and  Solution. 


Kl    N 

\      "HI 

iulded. 

Con- 
ramp- 

lion 

Time 

i 

Percent  Percent       lb. 

ii 

\ 

Nil 

0-2 

»s 

14 

78  •■ 

B 

ii  •_' 

o   1 

Is 

n 

ii 

21-4 

0 

0  1 

0-2 

04 

is 

14 

n 

J 14 

l> 

(is 

0  2 

04 

ts 

it 

ii 

21-4 

The  consumption  of  alkali  by  the  ore  is  0*15  .  given 
in  termsof  Vi<  ill.  -..  thai  I'.  does  not  -how 
ex,-.—  in  alkalinity.  In  B,  C  an. I  I>  the  solutions 
after  the  treatment  gave  protective  alkalinity,  and 
the  figures  in  the  thiol  column  give  the  cyanide  con- 
sumed in  pounds  per  ton  :  saving  of  1*8  lb.  in  the 
alkaline    solution).       <  >n    the   other    haul,   the   final 

column  show-  an  enormous  drop  in  tl xtraction 

with  the  solutions  containing  NaOH.  Further,  this 
drop  i-  apparently  not  influenced  by  the  amount  ol 
Na<  '11  present,  provided  it  is  in  excess  of  the  quantity 
required  by  the  ore  By  using  a  smaller  quantity  ol 
N.ii  ill  than  that  required  to  give  protective  alkalinity, 
it  i-  ].  wsible  to  get  a  higher  extraction,  hut.  of  course, 
by  doing  tin-  the  chief  function  of  the  alkali  the 
saving  of  cyanide     is  impaired. 

In    seeking   a    reason  for  this  loss  in  efficiency  it 

-.■em-  likely  from  the  nature  of  tl re   that    the 

formation  of  soluble  sulphides  would  a unl   for  it. 

I. u'.  on  the  contrary,  in  the  solutions  from  all  the 
tests  using  fNaOH  not  even  a  trace  of  those 

compounds  could  he  detecte  I.  although  a  considi 
amount  of  sulphur  was  combined  a-  thiocyanat 

Now.   a-   the   presence  of  NaOH   in   the  solution 
causes  ] . . —  of  dissolving  efficiency,  tl  in  all 

ibility,  en.-  to  the  action  of  thai  reagent  oi 
constituent  of  the  sand  othei  than  iron  sulphii 
instance,  ferrous  sulphate    FeS<  ' 

in  appreciable  quantities.     With  : 
sulphate  XaOH  would  tend  to  form  ferrous  hydroxide 
iH       and   this  being  a  very  po 

-  ly  explain  the  reduced  effi  -ien 
this   assumpt'on   ne  correct,   then    the    preliminary 
removal  or  oxidation  of  the   I    - 
the  extraction  obtained  with  an  alkaline  solatia 
sample  of  the  sand  was  agitate  1  with  dilute  sulphuric 
acid  and   then  filtered  an  1  well  washed  with 
until  only  a  trace  of  acid  showed  in  the  was 
This  was  then  agitated  foi   4s  hours  with  an  < 
weight    of   solution   containing  "-       KCS    and    1 
Na»>H,  exactly  the  same  treatment  as  the  test 
Table    I.    received.     Before    treatment,    14-.  ; 
treatment.   4s.  til.  ;  extraction,     "  -  xtrac- 

tion    did     not    reach    the     maximum,     hut     this    is 
ibly  explained  by   the  i;.  removal  of 

the  ¥■  - 
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Another  sample  was  thoroughly  dried  and  turned 
over,  practically  all  the  ferrous  sulphate  being 
oxidised  by  this  means  to  the  ferric  state,  and  con- 
sequently would  form  the  harmless  ferric  hydrates 
with  NaOH. 

This  material  under  the  same  test  gave  as  follows  : 
Before  treatment,  20s.  :  after  treatment.  5s.;  extrac- 
tion, 7-">     :  which  nearly  reaches  the  maximum. 

Coincident  with  this  last  tesl  another  was 
made  with  the  aanie  dried  material  and  under 
precisely  the  same  conditions  except  that  0*2  of 
iron  ammonium  sulphate  was  added  [0*2  of  the  salt 
'  R<  I  \  H  SI  '.  6B  I  I  is  equivalent  to  00'8  of 
.  Before  treatment,  20s  ;  after  treatment,  17-.: 
extraction.  15  .  The  fact  that  008  of  1VSO,  is 
sufficient  to  lower  the  extraction  to  15  or  a  difference 
in  the  amount  of  gold  dissolved  is  quite  suffi- 
cient  to  demonstrate  its  harnifnlness. 

A  confirmatory  test  was  also  made  on  an  oxidised 
ore,  entirely  free  of  sulphides  and  the  extraction  was 
not  adversely  affected  by  excess  of  NaOH  : — 
Tahle  II. 


- 

NaOH 

K<  X. 

Before 

1  ■■ 

'1  re  it  - 

Extrac- 
tion. 

ment. 

in. -lit . 

Pt-rcen' 

s.       .1. 

s.     .1. 

Per  itnl 

A 

- — 

1 

n-2 

7     n 

1     6 

78-6 

B 

0-08 

1 

0-2 

7     ii 

3     0 

571 

C 

0  32 

3 

(»4 

7     ii 

6     6 

7-0 

Tlie  effect  on  this  ore.  though  not  so  marked,  is 
r rtheless  very  noticeable. 

In  the  solutions  from  all  tie--'  te-ts  thiocyanates 
are  present,  and  quantities  of  ferrocyanides  are  found 
in  the  solutions  from  the  non-alkaline  treatment. 
In  the  alkaline  solutions,  however,  the  mere«t  traces, 
or  in  most  cases  no  ferrocyanides  at  all  can  he 
detected.  This  fact  supports  the  following  explana- 
tion :  — 

Tn  non-alkaline  solution  I'eSt  )4  aid  KCN  would 
react  :  FeS04+6KCN  =  K4FeC6N6H  K2S04  with  otheT 
similar  reactions  all  tending  to  foi  mferro-  ami  perhaps 
ferri-cyanide  compounds  which  would  not  he  in  the 
main  oxygen-absorbing. 

With  alkaline  solut  ions,  on  the  other  hand,  a  gre  it 
pat  t .  if  not  all  of  the  FeS04  would  react  with  NaOH, 
i  -  \  2NaOH  =  Fe:OH).2+Na,S04forraingFe(OH)2, 
a  very  powerful  absorbent  of  free  oxygen.  An  action 
such  as  this  would  account  f<  rthe  inferior  extraction 
in  alkaline  solution  owing  t>  the  absence  of  free 
oxygen.  Of  course,  the  Fe(OH),  takes  time  to  bring 
about  the  reduction  during  which  more  or  less  of  the 

gold  would  he  dissolved,  and  thi>  i-  a  good  explana- 
tion of  the  less  marked  effect  of  the  FeS04  OH  the 
oxidised  ore  in  which  the  gold  i«  more  soluble  than  in 
sulphide  sands.  Similarly,  tie-  bet  ter  results  obtained 
with  an  insufficient  quantity  of  alkali  can  he  explained 
by  the  fact  of  ■,,  -mailer  quantity  oi  Fe  'Ml  3  being 
formed,  and  consequently  a  -lower  absorption  of 
_  en. 
The  conclusion  which  mnst  he  arrived  at  from  these 
experiments,  is  in  favour  of  the  non-alkaline  solution 
with  perhaps  a  preliminary  water  wash,  in  spite  of 
the  heavy  consumption  of  cyanide.  On  the  above 
mine  the  consumption  of  cyanide  ha-  been  reduced  to 
1  •(;  lb.  per  ton  for  an  average  extraction  of  70  under 
favourable  circumstances,  i.e.,  with  fresh  solutions 
that  have  not  become  fouled  with  frequent  use." 
Beauchamp  L.  Gardiner.  Monthly  Journal  of 
t/,r  Chamber  of  Mines  of  Western  Australia.  Oct. 
31,  1907,  p.  915.     (H.  A.  W. 


International  Atomic  Weights  (1908).— 

Element.                                                  Symbol  0  =  16 

Cerium           ...            ...  ...        Ce  140-2 

"Dysprosium    ...            ...  ...         Dy  162'5 

1  Indium             ...  ...          hi  115-0 

There  is  only  one  alteration  in  the  atomic  weight 

given  in  the  Journal  last  year  [see  Journal,  vol.  vii. 

Feb.,    I!iii7.    p.   270),       Proc.  of    chemical  Society 

(London),  dan.  25,  190S.     (W.  A.  C.) 


ratio  H.>  :  H.,C 
1-00789 

II  ii  (774 
1  l » is  1 o 
1-00788 


Fifth  annual  Report  of  the  Committej 
mx  Atomic  Weight.— The  number  of  atomic  weigh 
determinations  published  during  1907  was  not  large 
hut  the  quality  of  the  work  done  was  remarkabl] 
high.     The  data  now  available  are  ; 

1.  Hydrogen. — Noyes  made  complete  syntheses  o 
water  in  live  series  of  determinations,  the  lit-t  0 
which  was  defective,  and  therefore  unpublished 
with  the  following  results  : 

ratio  H.,  :  0 

Second  series        ..  1*00787 

Third  series  ...         1-00767 

Fourth  series         ...         1  00809 

Fifth  series  ...         1-00786 

The  most  probable  value  from  these  determinations 
is  given  by  Noyes  a-  1  •m>7s7. 

2.  Silver:  Nitrogen. — Richard  and  Forbes  have 
determined  the  ratios  Ag  :  AgN03  which  they  find 
to  be  100  :  157479.  It  Ag  he  taken  as  107930  then 
N  =  14037.     But  if  N  i-  14  008  then  Ag=107-880. 

3. — Potassium. — Richards  and  Midler  have  deter- 
mined the  ratio  KBr  :  AgBr,  giving  K=39'1135. 
And  also  the  ratio  KBr  :  Ag,  giving  K=39'11433 
assuming  Ag=  107'93  and  Br=79*953. 

4.  Sulphur.  —  Richards  and  Jones  converted 
AgaS04  into  AgCl  by  heatingin  H('l  vapour.  The 
ratio  was  found =91  "933,  which,  if  Ag= 107*93  and 
CI =45473,  gives  S=321 13. 

■">.  Lead.  —  Baxter  and  Wilson,  in  a  preliminary 
paper,  analysed  lead  chloride  ami  find  Pb=207*19, 
when  Ag=10793  and  Cl=35473.  This  value  is 
much  higher  than  the  accepted  value  206*9. 

ii.  Palladium.  —  Woernte  reduced  palladosamuH 
chloride  to  I'd.  and  found  as  a  mean  of  seven  deter- 
minations Pd  =  1 1 16  -7<  '8. 

7.  Nickel.  — Barkla  and  Sadler  studied  the  absorp- 
tion of  secondary  Rontgen  radiations  from  various 
metals,  which  is  an  atomic  function,  finding  regular- 
ities to  which  Ni  i>  an  exception.  If  Ni  has  a  highei 
atomic  weight,  the  anomalies  disappear.  Ter 
measurements  for  Ni  as  compared  with  other  metal- 
gave  values  from  61'15  to  (il  (i,  hut  these  must  be 
accepted  with  caution. 

8.  Indium.  —  Mathers  determined  the  ratios  [nCl3 
:;  \j('l  and  InBr8:3Ag  Br  and  found  U4'88  and  114:9 
assumiugAg  =107-93,01     :!fr473,  Br=79*953, 

9.  Tellurium.  -Baker  and  Bennett,  in  a  researcl 
to  determine  the  homogenety  of  the  element  deter 
mined  the  percentage  of  oxygen  in  Te02and  the  pee 
ceutage  of  Te  in  TeBr4  prepared  by  direct  union  it 
an  atmosphere  of  Na,  The  former  gave  Te  1l'7  Iin9 
the  latter  Te= 127*601,  assuming  Br  79-96.  Marck 
wald  prepared  pure  telluric  acid  H,; Te<  >,,  and  reducec 
it  to  Te< ).,  and  found  Te     126*85. 

10.  Radium. — Madame  Curie  has  redetermined 
the  atomic  weight  of  radium  by  analysing  RaCJ 
with  purer  material  in  larger  quantity  than  before 
Three  determinations  gave  '_'_'<i  18. 

11.  Gaseous  Densities.  Guye,  in  an  elaborate  di~ 
cussion  of  this  subject  has  finally  adopted  the  follow 

'  Given  for  the  finst  time,    t  Printed  1*16  in  error  last  year. 
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GHEXING   Metals.— "In   a   novel    method  of 
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ments.  The  presence  of  carbon,  platinum,  or  other 
metals  employed  for  the  cathode,  or  deposit  of 
tantalum  or  niobium,  only  constitutes  a  small  waste 
in  manufacture  of  filaments  composed  of  thesemetals 
(niobium  and  tantalum  ."  G.  C.  Bouhard.  London 
ig  Journal,  Nov.  16,  1907,  p.  601.     (A.  R.) 


d  Sludge  Losses.  "The  method  of  recovery 
of  gold  from  cyanide  solutions  by  precipitation  upon 
zinc  involves,  inter  alia,  disturbance  of  the  shavings 
at  intervals  between  the  period-  of  cleaning-up.  The 
result  is  that  finely  divided  sludge,  in  quantity 
varying  with  the  particular  conditions  predominating, 
becomes  suspended  in  the  solution  in  t he  zinc  boxes. 
Some  portion  of  this  matter  in  suspension  does  not 
settle  even  after  the  solution  has  l>een  at  rest  for 
some  time,  ami  when  the  box  i-  again  started,  it  lias 
been  found  that  some  u > » 1 « 1  sludge  passes  mn  through 
the  exit  channel. 

Having  ascertained  that  there  were  no  leakages 
between  compartments,  wood  shavings  were  placed 
in  the  end  compartment  of  each  of  three  zinc  boxes 
and  left  there  for  138  days. 

Assays  wen-  made  frequently  of  the  filtered 
solutions  entering  ami  leaving  the  compartments  of 
wood  shavings,  hut  without  in  any  instance  revealing 
a  precipitation  of  gold. 

These  shavings  were  then  removed,  incinerated, 
and  the  product  smelted  with  tluxes  yielded  bullion 
containing  11  oz.  of  fine  gold. 

From  the  moment  of  removal  of  the  shavings  from 
the  boxes  until  the  completion  of  -melting,  precau- 
tion- were  taken  whereby  the  possibility  of  contam- 
ination of  the  product  with  gold-bearing  material 
was  obviated. " — E.  H.  Taylor.  — Monthly  Journal 
of  the  Chamber  of  Mines  of  Western  Australia, 
Oct.  31,  1907,  p.  901.     iH.  A.-W.) 


MINING. 

The  Electric  Air-Drill.  —  "Many  features  of 
electrical  transmission  are  undoubtedly  convenient 
ami  economical  :  but  the  direct  application  of  the 
electric  current  in  rock-drilling  ha-  long  been  a 
baffling  problem  :  of  which,  in  my  judgment,  the 
machine  here  described  has  furnished  the  first,  and 
thus  far  the  only  satisfactory  solution,  by  combining 
the  acknowledged  advantage-  of  air-driven  percussion 
with  the  acknowledged  advantages  of  electric  power- 
transmission,  while  avoiding  the  acknowledged  dis- 
advantages of  both  system*. 

This  drill  i-  correctly  designated  :  it  is  not  an 
electric  drill,  but  more  completely  an  air-drill  than 
any  other  in  existence,  because  it  can  be  driven  by  air 
only  and  not,  like  other  air-drills,  by  steam  al-o. 
Yet.  while  it  is  thus  distinctly  air-operated,  the 
power-transmission  i-  electric,  and  the  sole  connec- 
tion of  the  drill  with  the  power-house  i-  made  by 
the  electric  wire,  air-compressors  ami  pipe-lines  being 
entirely  superseded. 

Very  near  the  drill,  and  connected  to  it  by  two 
short  lengths  of  hose,  i-  a  small  air-compressor,  or, 
more  properly,  a  pul-ator.  mounted  upon  a  little 
truck.  This  constitutes  the  entire  apparatus  of  a 
single  drill.  Each  drill  i>  accompanied  by  its  indivi- 
dual pulsator,  and  each  pulsator  i-  connected  to  the 
line  of  wire  from  the  power-hou-e. 

The  usual  drill-hell  is  employed,  and  may  he 
mounted  upon  tripod,  bar  or  column,  according  to 
the  work.  The  drill-cylinder,  fitted  to  slide  in  the 
shell,  is  moved  forward  or  backward  by  the  feed- 
screw. The  cylinder  i-  as  simple  a- can  lie  imagined  ; 
a  straight  bore,  having  at  each  end  a  large  opening, 
;u\i\    a   boss   to    which    the    hose    i-    attached.       The 


piston  al-o  is  plain,  much  shortened  in  the  body, 
with  a  large  piston-rod,  which  has  a  long  bearing  in 
a  sleeve-elongation  of  the  cylinder. 

Upon  a  truck  is  mounted  an  electric  motor,  geared 

to  a  horizontal  shaft,  with  cranks  on  each  end.  which 
drive  two  single-acting  trunk-pistons  making  altern- 
ate strokes  in  vertical  air  cylinders.  One  of  these 
air-cylinders  is  connected  by  the  hose  to  one  end  of 

the  drill  cylinder  and  the  other  end  of  the  drill- 
cylinder  i-  connected  by  the  other  hose  to  the  other 
air-cylinder.  The  air,  therefore,  in  cither-cylinder, 
in  it-  hose  and  in  the  end  of  the  drill-cylinder  to 
which  it  is  connected,  remains  there  constantly, 
playing  hack  and  forth  through  the  hose  according 
to  the  movements  of  the  parts,  being  never  dis- 
charged, and  only  replenished  from  time  to  time  to 
make  up  for  leakage.  The  propriety  of  calling  the 
apparatus  a  pul-ator  instead  of  a  compressor  is  evident. 

The  essentia!  details  of  the  cycle  of  operation  will 
be  easily  understood.  We  may  assume,  to  begin 
with,  that  the  entire  system  is  filled  with  air  at  a 
pressure  of  30  or  35  lb.  This  pressure  being  alike 
upon  both  sides  of  the  drill-piston,  it  will  have  no 
tendency  to  move  in  either  direction.  If,  now,  the 
mot  >r,  instead  of  being  at  rest,  i-  assumed  to  be  in 
motion,  one  pulsator-piston  will  be  rising  in  its 
cylinder  and  the  other  piston  will  be  dfscending  in 
it-  cylinder  :  and,  as  a  consequence,  the  pressure 
upon  one  side  of  the  drill-piston  will  be  increased 
and  the  pressure  upon  the  other  side  will  be  pro- 
portionately reduced,  this  difference  of  pressure 
causing  the  drill-piston  to  move  and  make  its  stroke. 
Just  before  the  end  of  this  stroke,  the  movement  of 
the  pulsator-pistons  is  reversed,  and  the  preponder- 
ance of  pressure  is  transferred  to  the  other  side  of 
the  piston,  causing  a  stroke  in  the  other  direction — ■ 
and  so  on  continuously.  The  drill  thus  makes  a 
double  stroke,  or  at  least  receives  a  double  impulse, 
for  each  revolution  of  the  pulsator  crank-shaft. 

The  drill-cylinder,  while  generally  similar  to  that 
of  the  air  or  steam-drill,  is  in  many  respects  quite 
different  ;  and  especially  is  it  remarkable  for  its 
simplicity.  The  usual  operating  valve-chest  ;  the 
vabeandthe  complicated  means  for  operating  it;, 
the  main  air-ports  and  the  intricate  little  passages  in 
and  connected  with  the  chest — are  all  absent,  and 
nothing  takes  their  place.  The  cylinder-heads  are 
both  solid  and  both  fastened  securely  in  place.  The 
split  front-head,  the  yielding  fastenings  for  both 
heads,  the  buffers,  the  springs,  the  side-rods,  etc,  of 
other  drills,  have  all  been  banished.  The  cylinder  is 
absolutely  plain,  with  direct  openings  into  the 
interior,  and  a  boss  at  each  end  to  which  the  hose  is 
attached. 

The  piston  also  has  been  simplified.  The  device 
for  securing  rotation  i-  necessarily  retained  ;  but  the 
enlargement  at  the  end  of  the  piston-rod,  which  con- 
stituted the  chuck  and  necessitated  the  split  front- 
head,  has  been  discarded.  The  piston -rod  is  much 
enlarged  throughout,  and  a  simple  but  effective  self- 
tightening  chuck  is  slipped  upon  the  end  of  it. 

The  compressor  or  pulsator-cylinders  are  likewise 
simple.  There  are  no  valves  for  either  inlet  or  dis- 
charge, and  there  is  neither  jacketing  nor  the  slightest 
need  of  it .  The  heating  of  the  air  by  the  compression- 
stroke  is  compensated  by  the  cooling  which  attends 
the  re-expansion  of  the  same  air.  so  that  it  does  not 
become  increasingly  let  ami  heat  the  parts  of  the 
machine  with  which  it  comes  in  contact. 

In  the  foregoing  description  of  the  principle  of 
operation  I  assumed  a  mean  air-pressure  of  about 
?><)  lb.  in  the  apparatus.      It  may  be  asked,  how  this 

'  8ee  .p.  118  of  October  Journal,  1907. 


March  l«08 


■ 


285 


I" 


.■  is  secured  and  maintained.  When  Che 
pulsator  i-  in  operation,  the  air-pressure  in  the 
cylinders  alternativelj  rises  above  and  falls  con- 
siderably below  the  mean.  A1  a  certain  point, 
indeed,  it  is  below  that  of  the  atmosphere;  and  al 
ibis  point  a  little  valve  la  provided,  which  admits 
more  or  less  air,  unl  il  a  sufficiency  has  been  provided. 
At  tin*  beginning  of  operation  the  influx  of  air  i- 
rapid,  so  that  no  time  is  lost  in  getting  sufficient 
pressure  t<>  begin  with.  The  admission  of  air  and 
also  the  apportionment  of  relative  volumes  thereof 
to  the  two  ends  of  tlie  drill-cylinder  are  easily 
adjusted  by  the  operator. 

I'he   electric    air  drill    is    not    troubled     by    the 

freezing-up  or  choking  of  the  exhaust,  I ause  there 

is  no  exhaust.  Moreover,  the  air  does  not  accumu- 
late moisture,  and  the  temperature  does  not  fall  to 
the  freezing-point.  Again,  air  becomes  and  remains 
a  constant  venicle  for  the  conveyance  and  distribution 
of  the  lubricant.  A  certain  amount  of  oil  being  con 
tributed  t<>  the  system  at  regular  intervals,  it  would 
be  more  difficult  to  prevent  than  to  insure  its  reach- 
ing every  working  part. 

The  length  of  hose  employed  seems  to  be  limited 

to    about    S    ft.     on    each    side.        The    hose    may     be 

attached  to  either  side  of  the  drill,  but  each  always 
to  its  own  end  of  the  cylinder.  This  length  of  hose 
gives  all  necessary  liberty  for  the  Location  of  the 
pulsator-truck  near  the  drill.  The  truck  (of  steel, 
with  Banged  wheels)  is  usually  made  foi  the  standard 
is  in.  mine-track,  but  may  be  made  for  any  other 
gauge  Special  care  in  levelling  i-  not  necessary, 
since  the  pulsator  will  work  at  any  angle  at  which 
the  truck  can  stand. 

Hither  a  direct  or  an  alternating  current  motor 
may  be  employed,  the  latter  being  preferred  because 
it  is  a  smaller!  lighter,  mechanically  simpler,  hardier 
machine,  and  more  nearly  -foolproof.'  Four 
different  speeds  may  be  obtained  with  the  direct 
current,  and  two  with  the  alternating  current  motor 
—in  the  latter  case,  full  speed  for  steady  running 
and  a  considerably  lower  speed  for  starting  a  hole  or 
working  through  bad  ground,  with  immediate  transi- 
tion from  the  one  speed  to  the  other,  a-  required. 
The  controller  i-  on  the  top  of  the  motor  and  the 
operator  at  the  drill  can  start,  -peel  or  stop  the 
motor  by  simply  pulling  a  cord,  this  being  the  only 
connection.  The  electrical  connection  ends  at  the 
motor;  both  the  hose  and  the  cord  insulate  the 
drill :  and  the  operator  is  never  exposed  to  the  current. 

The  5-C  electric  air  drill  may  be  regarded  a-  the 
full  equivalent  of  the  3'25  in!  standard  air-drill  of 
any  make  :  of  it-  comparative  efficiency  something 
will  be  said  later.  The  power  requirement  for  this 
drill  is  from  IS  to  20  amperes  at  220  volt-,  or  from  it 
to  lo  amperes  at  44<»  volts— the  electrical  equivalent 
of  about  5  h. p.  The  system  being  a  closed  circuit, 
this  is  independent  of  conditions  of  altitude,  which 
make  so  much  difference -with  the  work  of  the  air- 
compressor  which  supplies  the  ordinary  air-drill. 

The  4-C  electric  ail  drill  uses  a  .'!  lip.  motor,  and 
is  a  much  lighter  drill  throughout,  equivalent  to  a 
2'75  in.  standard  air-drill.  Table  1.  gives  particulars 
of  size,  weight,  etc.,  of  both  of  these  drills  : — 

Table  I.  —  Dimensions,   etc.,    of  Tempi 
Elect rie  A  ir  Drills : 


Diameter  of  drill-cylinder  . 

Length  of  stroke 

Length  of  drill  —  end  of 
crank  to  end  of  piston     . 

Depth  of  bole  drilled  with- 
out change  of  bit     . 


5§   ill. 

s    in. 

4-7")  in. 

7        in. 

45    in. 

42        in. 

24    in. 

20       in. 

Depth    of    vert  ical    holes 

machine  w  ill  dull  eatrily  Hi    ft .  B        ft. 

I  uamet  ei  of  boh--  drilled 

from  I  "75  to  2*75         I  to  1*5       in. 
St  rokes  per  minute  .  |_'  ,  mo 

lloi se  power  (at  motoi  .">  :; 

Tl lectric  air  drill  strike-  a  blow,  normally  so 

much  harder  than  that   of  the  air 'lull  of  the  same 

capacity,  that  ii  has  l n  found  advisable  in   many 

in  'dressing'  tie-  Bteel  bit-  to  make  them 
bluntei  or  thicker,  in  order  to  avoid  breakage.  The 
practical  force  of  the  drill  had  not  been  computed 
before-hand,    but    was    demonstrated    in    extensive 

practice  and  experiment,  ami  the  deal  and  sufficient 
explanation  came  later. 

The  drill-piston,  when  running  at  full  speed  and 
making  a  stroke  for  each  rotation  of  the  pulsator 
crank-shaft,  does  not  strike  either  head  The  hob- 
by which  the  air  enters   the  cylinder   from    the    hose 

is  located,  not  at   the  extreme  end,  or  close  to  the 

lead  of  the    cylinder,    but    a   certain    distance   away, 

so  that    when   the   piston   approaches  the    hi 
portion  of  inclosed  air  acts  as  a  cushion,   which  first 
check-    the    pi-ton   and    then    shoots    it    back.       The 
piston  thus  starts  upon  its  working-stroke  Impelled 

by  a  certain  amount  of  force  which,  we  may  -ay,  has 

been  saved  over  from  tie-  preceding  Btroke  to  be 
utilised  for  this.  The  pi-ton  after  being  t  hue  started 
is  driven  forward  by  an  air-pressure  which  incn 
a-  it  advances,  the  pulsator-piston  being  in  the 
attitude  of  chasing  and  gaining  upon  the  drill-piston 
for  a  considerable  portion  of  the  stroke,  while  in  the 
case  of  the  ordinary  drill-pi-ton.  driven  by  a  con- 
stant How  of  air  from  which  it  runs  away,  the 
pressure  must  constantly  diminish  as  the  piston-speed 
tolerated.  In  the  same  way  by  the  action  of 
the  other  pulsator-piston  the  opposing  pressure  upon 
the  advancing  side  of  the  drill-piston  is  a  diminishing 
pressure  instead  of  the  constant  atmospheric  resist- 
ance,  and  these  combined  cause  a  greater  unbalanced 
difference  of  pressures  upon  the  opposite  sides  of  the 
drill,  a  more  rapid  acceleration  of  the  piston -move- 
ment, and  a  consequent  higher  velocity  and  force 
at  the  moment  of  impact  of  the  -teel  upon  the  rock. 
Perhaps  the  most  gratifying,  and  also  surprising, 
revelation  of  all  in  connection  with  the  electric  air 
drill  i-  the  now  indisputable  fact  that  It  takes  only 
from  one-third  to  one  fourth  of  the  power,  at  the 
power-bouse,  to  drive  it  to  do  the  same  work.  Tin- 
i-  accounted  for  by  the  fact  that  the  same  ail  is  use  1 
over  and  over,  and  that  all  of  it-  elastic  force  i- 
a vailed  of  in  both  direction-  instead  of  exhausting 
the  charge  for  each  stroke  at  full  pressure  There 
are  al-o  no  large  clearance-spaces  to  till  anew  at  each 

stroke,  as  •  -  are  never  emptied. 

A  valuable  feature  of  the  electric  air  drill,  i-  the 

ability   to  yank  the  hit  free  if  stuck   In  a  hole  and 
immediately  continue  its  work.    When  the  bit  of  the 
electric-air  drill  sticks,   the  motor  and  the  puis 
piston-  do  not  stop.     If  the  drill-piston  i-  making, 
say,  4011  strokes  a  minute,  a-  soon  a-  the  bit  be© 
stuck  the  pi-ton  will  recei\e  per  minute  4<l0  alternate 
thrusts  and  pulls  with  full  force,  and   nothing  could 
be   mote   effective   for   freeing   the   bit    than 
alternate  thrusts  and  pulls. 

When  the  electric  air  drill  is  operated  without  its 
own  generating-plant,  the  current  being  taken  from 
a  large  power-company,  some  very  low  figun  - 
already  on  record.  At  Idaho  Springs,  Colo.,  a  mine- 
shaft  was  put  down  67  ft.  in  24  shifts  and  tiie  total 
power-cost  was  $24  for  the  entire  work.  —  Bi- Monthly 
Bulletin   <>r  tht    A  -r  Minin  ■ 

Engineering,  Nov.,  1907,  pp.  991-1000.     (A.  B.) 
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Reviews  and  New  Books. 


-  ffc  or  '!'<  ch- 

nival  Work  soil  tu  us  for  that  purpose.) 


Fuel,  Water  and  <;.vs  Analysis.     By  J.    B.   I  '• 

Kershaw.    8j     5        London:  Constable  &  Co.  i 

1907.      I'M'-'-.  8s 

"This  book  deals  with  the  analysis  of   the   raw 

•materials  <>f  steam  manufacture  and  of  the   waste 

product,  and  is  intended  for  steam  users.  The  section 

on  wast     _   ses  is  <  Kcellent,  and  we  are  glad  i"  see 

that  the  author  draws  special  attention  to  the  effects 

of  hydrogen,  which,  passing  off  as  water,  i>  not  dealt 

with  by  the  ordinary  due  gas  analyst,  yet  it  carries 

ort'  a  very  great  quantity  of  heat    in  latent  form  as 

well  a<  donble  as  much  thermometric  heat  per  pound 

as  compared  with  other  waste  gas  because  of  it-  high 

specific  heal  ri  Magazim  .  Jan.,  1908.  I  A.  K. 

Hydraulic  and  Placer  Mining.    ByEuGENEB. 

Wilson.      Second    edition.      $2*50.      (London  ; 

Chapman  &  Hall,  Ltd.  . 
"  The  author's  manual  has  been  largely  rewritten 
.-and  brought  up  to  date.  The  subject  matter  now 
includes  t  te  geology  and  prospecting  of  claim-:  the 
various  recovery  appliances  used  in  working;  the 
water  sii  ply  through  ditches.  Humes,  and  pipes;  the 
application  of  water  for  breaking  down  and  elevating; 
the  costs  of  placer  mining,  together  with  some  infor- 
mation on  -team  shovel-,  dredges,  and  dry  washers. 
Dealing  exclusively  with  American  placer  work,  Mr. 
Wilson  devotes  two  chapters  to  the  Mine  Laws  of  the 
Unite  I  States  and  of  the  Canadian  Yukon.  A  final 
chapter  supplies  tables,  formula-,  etc.,  bearing  on 
hydraulics.  The  298  page-  are  illustrated  with 
diagrams  and  certain  full  page  half-tones,  the-e  latter 
falling  in  merits  far  below  the  printing  and  general 
ance  of  a  useful  little  work." — London  Minimi 
Journal,  Jan.  IS,  1908,  p.  72.     (A.  R.) 


Technical     Dictionary    in    six     Languages. 

English,  French.  German,  Italian,  Spanish,  and 
Russian.     By  KLurt  Deinhardt  and   Alfred 

S(  HLOMANN.    Vol.  L,5s.;   Vol.  EL, 25s.  (London: 
Archibald  Constable  &  Co.,  Ltd.) 

"The  absolute  indispensability  of  the  technical 
dictionary  was  never  more  clearly  apparent  than  at 
the  present  time,  when  masses  of  valuable  s-ientitic 
matter  are  constantly  appearing  in  many  publications 
in  all  the  chief  languages  of  Europe.  German  and 
French  are  known  to  be  necessary  languages  for  the 
English  scientist  or  technologist,  but  it  is  obvious 
that  an  ordinary  acquaintance  with  these  tongues 
must  leave  considerable  blank-  in  the  terminology 
of  the  art-  and  industries,  ami  these  are  supplied  by 
tie-  technical  dictionary.  Of  the  work  before  us,  we 
can  only  -ay  that  it  i-  simply  monumental  in  it-  -  /■■ 
an>l  completeness ;  nothing  of  the  sort  has  ever,  to 
our  knowledge,  issued  from  the  press  before.  Vol.  [., 
dealing  with  the  machine  elements,  and  metal  and 
wood  working,  i-  over  400  pages  in  extent  ;  while 
Vol.  II  .  dealing  with  electrical  engineering,  extends 
to  just  2  100  pages,  which,  being  of  tine,  thin  piper, 
are  -'ill  quite  within  a  conveniently  portable  compass. 
The  arrangement  of  the  work  is  admirable.  Tin-  con- 
sultant refer-  to  the  index  at  the  end  of  the  volume 
for  the  requisite  term  ;  he  is  thence  referred  to  the 
required  page,  where  he  will  find  the  word  in  all  the 
six  European  languages.   Since  the  Russian  language 


ditlers  from  others  in  it-  alphabet,  a  special  consult- 
ing index  in  that  language  is  added.  The  authors 
have  even  found  space  and  enterprise  to  furnish  some 
thousands  of  admirably  executed  wood-cut  illustra- 
tions of  different  apparatus.  Altogether  we  have 
nothing  but  unstinted  praise  for  t tie  work,  which 
approaches  as  near  to  perfection  as  it  is  possible  to 
imagine  :  and,  having  regard  to  its  value,  it  is  sold 
at  an  eminently  reasonable  price." — London  Mining 
Journal,  .Ian.  18,  1908,  p.  72.     (A.  R.) 


Recent  Cyanide  Practice.    By  'I.  A.  Rickard. 

:-!.">i(    pp.      $2,      (San    Francisco:      Mining    and 

Scientific  Press. 
This  book  gives  in  a  convenient  form  a  compilation 
of  the  series  of  articles  on  cyanidation,  as  they  have 
appeared  in  the  page-  of  the  Minim)  and  Scientific 
Press  between  .January.  L906,  and  Uctoher,  1907. 
Description  in  detail  of  some  of  the  latest  improve- 
ments in  machinery  and  devices  will  be  found  together 
with  working  costo  and  practice  in  many  parts  of  the 
world.  Naturally  a  large  portion  of  this  work  is 
taken  up  by  controversial  matter,  and  occasionally  a 
tinge  of  the  acrimony  of  scientific  polemics  is  revealed 
to  enliven  our  journey  through  its  thought-stimulat- 
ing pages.     (H.  A.  W.) 


Mixing  and  Engineering  and  Miner's  Guide* 
By  Hknkv  A.  Gordon.  615pp.  10s.  fjd.  (New 
Zealand:  John  Mackay,  Wellington;  London: 
Eyre  and  Spottiswoode.  | 

This  book,  now  in  its  third  edition  and  published 
by  the  authority  of  the  New  Zealand  <  Jovernment, 
has  been  undertaken  tu  a<-ist  those  who  have  already 
re  eived  a  grounding  in  practical  work.  It  begins 
with  a  brief  history  of  gold  mining  followed  by  a  C00- 
cise  mineralouical  account  of  the  metalliferous  ore-, if 

New  Zealand,  and  pa on  to  such  subjects  as  the 

genesis  of  lode  formation,  methods  of  opening  out 
and  operating  in  quartz  and  alluvial  mining,  hydran- 
licing,  dredging,  explosives  and  blasting,  ventilation, 
mine  surveying,  water-flow,  piping,  dams,  water- 
power,  boilers,  engines,  winding  ropes,  mill  construc- 
tion ami  practice,  the  cyanide  process  and  bridge 
strains,  concluding  with  a  table  of  contents  of  cut- 
tings and  embankments,  a  mining  glossarj',  and  a 
good  index. 

The  diagrams  and  illustrations,  though  not 
numerous,  are  of  a  practical  nature,  the  text  is  well 
supplied  with  formulae,  and  generally  the  book  can 
be  conlidently  recommended  to  those  who  are 
studying  with  a  view  to  obtain  certificates  of  com- 
petency.    (A.  R.) 

Electro- Analysis.  By  Edgar  F.  Smith,  Professor 
of  Chemistry,  Universityof  Pennsylvania  Fourth 
edition,   1907.     336  pp.     s2o(J.     (P.   Blakiston's 

Son-  &  Co.) 
"  The  rapid  advance  in  the  technical  applications 
of  electro-chemistry  has  caused  the  publication  of  a 

fourth  edition  of  this  book.  Not  only  the  older 
time-honoured  methods  of  electro-analysis  are  given 
in  detail  but  also  the  latest  methods,  which  laboratory 
research  has  proved  to  be  accurate.  Especial  attention 
has  been  paid  to  describing  the  rapid  methods  ()f 
analysis  depending  upon  the  use  of  a  mercury  cathode 
and  rotating  anode.  The  length  of  time  consumed 
in  each  precipitation  is  given,  which  greatly  increases 
t  ii.-  usefulness  of  the  bo  »k.  It  also  c  mtains  a  section 
upon  the  determination  of  cations  and  anions." — 
Mining  and  Scientific  Press,  Dec.  7,  1907,  p.  722. 
(W.  A.  C.) 
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Mi  1  \i  i  i  i:i\  of  Tin.  By  I'.  J.  Thibault,  F.C.S. 
Cloth.  12s.  6d.  net.  (Australia  and  London  : 
Critchley  Parker,  in  conjunction  with  Sn    Isaac 

Pitman  and  Son..  1901.) 
"  The  distribution  of  tin  ore  throughout  the  world i 
the  principal  producing  countries  being  the  Malay 
Peninsula,  and  tlie  adjacent  island  of  Banca  and 
Billiton,  and  Cornwall,  Australia,  and  Bolivia  is 
dealt  with.  The  properties  of  lin  its  physical  and 
chemical  and  the  compounds,  form  an  instructive 
chapter.  The  assay  ami  analysis  of  tin  ores  and 
other  stanniferous  materials  arc  treated  comprehen- 
sively. For  the  determination  of  tin  in  crude  ores, 
t he  author  recommends  the  wet  processes,  Imt  before 
lie  comes  to  this  determination,  he  takes  his  reader 
through  the  dry  assay  <>t  tin  <>re,  and  then  goes  on  to 
the  wet  assay,  the  determination  of  small  quantities 
of  foreign  metals  in  metallic  tin.  and  some  alloys  of 
tin,  those  only  which  by  virtue  of  i\\r  presence  ot  tin. 
present  some  difficulties  :  and  the  estimation  of  small 
quantities  of  foreign  elements  in  metallic  tin.  Follow- 
ing on  tins  comes  the  winning  of  cassiterite  from 
alluvial  and  lode  matter.  This  chapter  has  been 
kept  up  to  date,  only  the  latest  and  most  suitable 
tin-saving  appliances  being  described.  Included  in 
this  are  succinct  descriptions  of  hydraulic  sluicing, 
and  dredging  plants,  in  operation  in  various  parts  of 
New  South  Wales  A  chief  feature  is  the  chapter 
referring  to  the  preparations  of  the  ore  for  smelting, 
for  of  all  the  common  metals  tin  is  probably  the  most 
difficult  to  refine  by  purely  metallurgical  means. 
The  classification  of  the  processes  in  the  preparation 
of  the  ore  for  smelting  is— (1)  ihermo-chemical, 
followed  by  mechanical  :  (2)  thermo-chemical  alone  ; 
(3)  electro  magnetic  :  and  each  of  these  processes  is 
fully  dealt  with.  In  this  section  the  smelting  of 
complex  tin  sulphide  ores  which,  says  the  author,  is 
profitable  when  handled  by  those  conversant  with  its 
requirements,  discloses  some  valuable  information. 
The  remainder  of  the  1 k  has  reference  to  the  refin- 
ing, then  the  destannising  of  stanniferous  slags,  and 
the  wet  metallurgy  of  tin,  which  deals  more  essenti- 
ally with  the  handling  of  waste  products  from  the 
arts  and  traces.  Altogether  the  hook  contains  24."> 
pages,  and  numerous  processes  for  winning  the  metal 
are  illustrated."  tin  Australian  Minimi  Standard, 
Dec.  11,  1907,  p.  535.     (W.  A.  C.) 


Steam  Boilers.     By   W.   H.    Fowler.     619   pp. 

8fx5|.    12s.6d.net.    [Scientific  Publishing  Co. ) 

"Mr.  Fowler  has  given  an  exhaustive  account  of 

present-day  practice  in  the  raising  of  steam,  and  of 
the  methods  of  securing  the  greatest  value  from  the 
fuel  burnt.  Every  type  of  boiler  is  represented  down 
to  the  hot- water  boiler  supplying  a  heating  apparatus ; 
and  among  the  supplementary  appliances,  stop  vah  es, 
gauges,  feed-water  heaters,  water-softeners,  and 
superheaters  with  the  many  smaller  accessories  are  all 
treated  ;  while,  with  regard  to  the  source  of  the  heat, 
chapters  are  given  upon  fuels  and  the  principles  of 
combustion,  mechanical  stokers,  the  production  of 
draught  and  the  use  of  oil  in  steam  boilers. 

Each  chapter  in  the  hook  deals  with  one  particular 
part  of  the  plant,  and  after  explaining  the  general 
principles   underlying   the  construction  and  design, 

Sroceeds  to  discuss  typical  forms  that  have  been 
eveloped  in  practice.  In  his  description  of  these, 
the  author  has  drawn  upon  his  own  practical 
experience  and  has  clearly  set  out  the  advantages  and 
drawbacks  of  the  various  forms;  and  one  is  conscious 
of  an  independent  judgment  being  given  upon  the 
weak  as  well  as  upon  the  strong  points  of  particular 
designs. 


Speaking  generally,  the  whole  discussion  of  the 
Bubjecl  in  this  book  i-  that  of  a  man  conversant  with 

the    matter   in    practice,    and    while    it    cannot   include 

each  one  of  countless  designs,  the  hook  i-  exhaustive 

in    its    presentation    of    what    is    typical    of    the   best 

modern  practice.     Mr.    Fowler  ha-  also  included  a 
chapter  upon  the  qualifications  and  duties  required 

from  inspecting  engii i-.  as  n  guide  to  those  who  are 

desirous  of  qualifying  foi  Buch  positions. 

The     illustrations,    of     which     there     are     a     large 

number,  max  he  regarded  as  one  of  the  main 
feature-  of  the  book."     Times   Engineering  Supple- 
ment, dan.  1,  1908,  p.  <i.     (W.  A.  C.) 


Selected  Transvaal  Patent  Applications. 


Relating  to  Chemistry,  Metallurgy  and 
Mining. 


Compiled  byC.  II.  M.  Kisch,  P.M. Chart. Inst. P. A. 
(London),  Johannesburg  (Member). 


(N.B.—  In  //lis  list  (P)  means  provision"!  sp 
tion,   and   ((')   complete  specification.      The   mi,,, in, 

i/irin    is  that  of  the  s/icrifirat  inn .   (in    mum'  that    Oj    tin 

applicant,  (aid  the  date  that  of  filing. ) 


(P.)  56/08.  William  Hortor  Fletcher.  Improve- 
ments in  mill-  <>r  apparatus  for  crushing  or  pulveris- 
ing ores,  minerals  or  the  like.      17.2.08. 

(P.)  57  08.  Peter  Arthur  Walsh,  improvements 
in  linings  for  tube  mills  ami  the  like.      18.2.08. 

(P  )  .".sos  .lames  Garvie  (1),  Sydney  Arthur 
Cole  (2).     Improvements  in  valve  motion-.     18.2.08. 

(P.)  59/08.  James  Masking,  improvements  in 
and  relating  to  rock  drills.      19.2.08. 

(P.)  60/08.  .lames  spry.  Improvements  in  skips 
or  other  vehicles  for  use  in  combined  vertical  and 
incline  mine  shafts.      1(1  2.08. 

(P.)  61/08.  John  Slorach.  Improvement-  in 
valve  devices  for  direct  acting  engines.     19.2.08. 

(C.)  63/08.  John  HutchingS.  Improvement-  in 
and  relating  to  rock  drills  or  boring  toed-.     21.2.08. 

(C.)  64/08.  Ejnar  Alexander  Bytten.  improve- 
ments in  or  relating  to  telegraphonic  apparatus. 
■J  1.2.  OS. 

(C.)  65/08.  Hubert  Pearce.  Improvement-  in  01 
relating  :<>  self-contained  aerating  machine-.  21.2.08. 

(P.)  66/08.  Mille  &  Hill.  Improvements  in 
percus>i\e  tools.      2 1.2. us. 

P.)  67/08.  James  Harrington  (1),  Robert  Farry 
(2).  Improvements  in  percussive  drill-  for  use  in 
machine  or  hand  rock  drilling.     22.2.08. 

d'.  i  tisus.  Eustace Moriarty  Weston.  Improve- 
ments in  the  mounting  of  rock  drilling  machines. 
24  2. in. 

(P.)     71  08.     Joseph  Stamp.     An  improved  - 
catch  for  mining  cages,  lifts  and  sttch  like.     27.2.08. 

(P.)  72/08.  Eustace  F.  Wilson.  A  new  or 
improved  preservative  for  leather  belts  and  the  like. 
2s. --'.us. 

(C.)  73/08.  Thomas  Martin  Topp.  Improvements 
in  stamping  and  grinding  mill-.     28.2  08. 

(C.)  74/08.  Thomas  Aitken,  M.I. C.E.  Improve- 
ments in  or  relating  to  apparatus  for  distributing 
liquids  on  road-.     28.2  08. 

(C.)  75/08.  Leopold  Benoit  deLaitte.  Improved 
carbnretting  apparatus  for  internal  combustion 
engines.     28.2.08. 
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I  76/08.  William  Lawrence  Wildy  (1),  William 
Vivian  _'  .  Improvements  in  pressure  operated  valves 
for  fluid  pressure  engines.     28.2.08. 

77/08.  Robert  Connolly  (1),  Frederic  Victor 
William  Swanton  (2).  A  new  apparatus  and  improved 
process  for  the  extraction  of  Baft  from  brine  for  the 
separation  and  of  other  matters  held  in  solution  in 
liquids.     29.2.08. 

(P.i  >  08.  Thomas  Holme-.  Improvements  in 
mean-  for  fixing  tappets  to  the  stems  of  battery 
Btamps.     2.3.08. 

(P.)  80/08.  John  Richard  Williams.  An  improved 
process  for  the  treatment  «»i  refractory  ores.     4.:>.os. 

(P.)  sins.  Reuben  Jones.  Improvements  in 
percussive  rock  chills.     5.3.08. 

(P.)  82/08.  Herbert  Helsall  Woodford.  Improve- 
ments in  or  relating  to  bottles  or  receptacles  for 
fermented  liquors,  aerated  liquors  and  the  like. 
6.3.08. 

(P.)     83/08.     .lames   Philip   McKeown.     Improve- 
ments in  me  feeding  devices  for  -tamp  mills.     6.3.08. 
P.       84  08.     Alfred    Moggridge    Day.      Improve- 
ment- in  means  for  distributing  pulp  in  cyanide  tanks 
and  the  like      6.3.08. 

P.)  85708.  John  Penhale.  Improvements  in 
boring  and  like  machines  operating  by  percussion. 

(C.)  86/08.  Walter  Harcourt  Palmer.  Improve- 
ments in  and  relating  to  explosives.     6.3.08. 

I  87/U8.  Francis  Henry  Crittall.  Improve- 
ments in  the  manufacture  of  expanded  metal  and  in 
apparatus  therefor,     6.3.08. 

ss  iis.  Philip  Ferdinand  Peck.  Improvements 
in  centrifugal  ore  separators.     7.3.08. 

i  89/08.      Philip    Ferdinand    Peck.      Improve- 

ments in  centrifugal  ore  separators.     7.3.08. 

(P.)  90/08.  Edward  Aston:  Improvements  in 
candle  protecting  devices.     9.3.08. 

P.  91  08  Zilads  Holger  Lauridsen.  Improve- 
ment- in  safety  catch  mechanism.     10.3.08. 

1*.  93/08.  William  Man--.  Improvements  in 
self-feeding  percussive  apparatus.     12.3.08. 

P.  94  us.  Wilhelm  Man--.  Improvements  in 
fluid  propelled  direct  ac  ing engines.     12.3.08. 

95/08.  Levi  Dee  York.  Improvements  in 
pulverising  mills.     13.3.08. 

(P.i  96/08.  Phillipus  Rudolph  Roux  (1),  George 
Broom (2),  John  Percival  Robertson  (3).  ('(imposition 
for  anti-friction  grease.     14.:;  08. 

(P.  ii'.ins.  .J.  Chri-t.  Improvements  in  coal 
washing  and  ore  separating  machines  and  the  like. 
163.08. 

i  inn  us.  Horace  George  Nichol.  An  improved 
slimes  separator.     17.3.08. 

(P.)  nil  us.  Herman  Fianken  Schalke.  Trans- 
portable mining  closet.      18.3.08. 

i  In.;  us.  Rudolf  Spoendlin.  Improvements 
in  pumps  and  apparatus  for  obtaining  motive  power. 
20.3.08. 

1  104/08.  Leon  Grognot.  Process  for  manu- 
facturing new  synthetic  india-rubber.     20.3.08. 

(P.)  106/08.  John  Sachs.  A  new  and  improved 
chemical  preparation  for  sweetening  purposes  and 
mode  of  manufacturing  same.     23.3.08. 

(P.)  108/08.  Peter  Arthur  Walsh.  Improvements 
in  the  lining  of  tube  mills  and  the  like.     24.3.08. 

(P.)  109/08.  William  John  McCann.  An  improved 
lever  jockey  for  hauling  truck-  on  mechanical  haul- 
age.    24.3.08. 

(P.)  110/08.  William  Alfred  Lewi-  Martin. 
Furnace  for  treatment  of  refractory  ores.     26.3.08. 

(Ci  112,08.  Edward  Halford  Strange  (1),  Charles 
Albert  Pirn   (2).     Improvement-    and    apparatus   for 


the  manufacture  of  thin  sheets,  or  foil,  or  strips,  or 
ribbons,  of  zinc,  lead,  or  other  metal  or  alloy.  28.3.08. 

(C  )  113/08.  Charles  Hamilton  Cray."  Improve- 
ment- in  or  relating  to  railway  buffers.     28.3.08. 

(C.)  114  os.  William  Harvey  Brown.  An  im- 
proved reinforcing  bond  for  buildings.     30.3.08. 


Changes  of  Addresses. 

Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  in/dress, 
otherwise  it  is  impossibh  to  guarantee  the  delivery  of 
Journals  or  Notices.  The  Secretary  should  be  at  once 
notified  of  non-receipt  of  Journals  and  Notices. 


ANDERSON,  G.   S.   S.,  l/o   Maraisburg;    Fast  Rand 

Proprietary  Mines,  Ltd.,   P.  O.    Pox   37,    East 

Baud. 
Atkin,  A.  d.  P.,  to  Steynsdorp,  via  Komati  River. 
Bell,  W.  <>.,    l/o    Kookynie;   Croesus   South   Gold 

Mines,  Ltd.,  Kalgoorlie,  W.  Australia. 
BLACKIE,  J.,  l/o  Broken  Hill  ;  P.  O.  Box  148,  Bula- 

wayo. 
Blomfield,  A.  L.,  l/o  W.  Australia  ;  c/o  Mr.  H.  A. 

Shipman,  Mining  Engineer,  Denver,    Colorado, 

U.S.A. 
BRAKHAN,  A.,  to  P.  O.  Box  1156,  Johannesburg. 
Bkett,  H.  T.,  Z/oGwanda  ;  P.  0.  Box  135,  Bulawayo. 
Daniels,  I.   C,  l/o  Johannesburg;    Mikado  Mine, 

Bemliesi  Siding,  Rhodesia. 
DAWBARN,    0.    S.,    to   Sungei    Besi    Mines,     Kuala 

Lumpur,  Federated  Malay  States. 
Eaton,  J.  Murdoch,  /  o  Queque  ;  Etna  G.  M.  Co., 

Hartley,  Rhodesia. 
HlLLIARD,  C.  B.,  to  Robinson  Central  Deep,  Ltd., 

P.  O.  Box  1124,  Johannesburg. 
JenNings,   S.   J.,   l/o   Johannesburg;    c/o    Messrs. 

Smith  &  Perkins,  Mills  Building,    Broad  Street, 

New  York,  U.S.A. 
JONES,  G.  F.,  l/o  Jeppestown  ;  Chemist  and  Works' 

Manager,  Durban  Oil  and  Soap  Works,  Jacobs, 

Natal. 
KAEDING,  C.  D.,  l/o  Korea;  P.   O.   Box  959,  Gold- 

field.  Nevada,  U.S.A. 
Mance,   d.   C,   l/o  Johannesburg;  Old  Woodbury, 

Sandy,  Bedfordshire,  England. 
Maeshall,  C.  <'..  l/o  Salisbury;  Cinderella  Deep, 

Ltd..  I'.  o.  Box  7"».  Boksburg. 
McKerrell,  I).,  /"  Luipaardsvlei  ;  Gals  ton  Road, 

Hurlford,  Ayrshire,  Scotland. 
NEWCOMBE,  C.  S.,  /  o  ^i-\\  York  :  c/o  Dolores  Mines 

Co.,     San     Isidro,     Dto.  Guerrero,     Chihuahua, 

Mexico. 
(ii. nil;.  W.  R.,l/oWesi  Coast  Africa;  10,  Avondale 

Road,  Truro,  ( lornwall. 
Parsons,  C.  E.,  l/o  Rhodesia  ;  Chevender,   Chisle- 

hurst,  Kent. 
Phillips,  J.  M.,  to  V.  0.  Box  io,  Pilgrims  Rest. 
SHARPLEY,  II. ,  l/o  W.  Australia;  Broken  Hill  South 

Blocks,  Ltd.,  Broken  Hill,  New  South  Wales. 
SIMPSON,   ('has.    P.,  /  <,  Cleveland;    Church  Street, 

Berwick  on  Tweed,  England. 
SPICER,    II.    N.,   l/o  London;  434,   Symes  Building, 

Denver,  Colorado,    IS.  A. 

St.    QuiNTIN,  E.    T.,    l/o    Barberton;    c/o    Mr.    R. 

Copley,  Giant  Mini'.  Gadzema,  Rhodesia. 
STOKES,  R,alph,  te  Robinson  G.  M.  Co.,  Ltd.,  P.  O. 

Box  1H'24,  Johannesburg. 
Thomas,  Jas.   E.,  I  ><  Krugersdorp  ;   Simmer  Deep, 

Ltd.,  P.  o.  Box  17s.  Germiston. 
Thorpe,  W.  F.,  to  I'.  0.  Box  159,  Fast  Rand. 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
April   18,    1908. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Chamber  of  Mines,  on  Saturday, 
Lpril  18th,  Dr.  James  Moir  (Vice-President),  in 
the  chair.     There  were  also  present  : — 

33  Members  :  Messrs.  T.  Lane  Carter,  F.  F- 
Alexander,  R.  G.  Bevington,  W.  R.  Dowling, 
K.  L.  Graham,  A.  McA.  Johnston,  A.  Richardson, 
G.  O.  Smart,  Prof.  G.  H.  Stanley,  A.  Whitby, 
H.  A.  White,  Prof.  J.  A.  Wilkinson,  W.  A. 
Caldecott,  S.  Beaton.  W.  Beaver,  A.  D.  Gilmore, 
F.  G.  Guthrie,  J.  I'Ons,  H.  R.  Jolly,  J.  Kennedy, 
C.  B.  Kingston,  Hy.  Lea,  Jas.  Lea,  W.  P.  O. 
Macqueen,  G.  Melvill,  J.  T.  Milligan,  J.  F.  Pyles, 
O.  D.  Ross,  C.  E.  Rusden,  Ralph  Stokes,  W.  H. 
Stout  and  W.  Taylor. 

10  Associates  and  Students  :  Messrs.  J. 
Chilton,  J.  Cronin,  C.  L.  Dewar,  D.  B.  Donovan, 
A.  L.  Edwards,  J.  H.  Harris,  Jas.  Hawthorn, 
R.  W.  Leng,  W.  E.  Thorpe  and  L.  J.  Wilmoth. 

6  Visitors  and  Fred.  Rowland,  Secretary. 

The  minutes  of  the  previous  monthly  meeting 
as  published  in  the  Journal,  were  confirmed. 

NEW    MEMBERS. 

Messrs.  W.  Taylor  and  G.  Melvill  were  elected 
scrutineers,  and  after  their  scrutiny  of  the  ballot 
papers,  the  Chairman  announced  that  the  candi- 
dates for  membership  had  been  duly  elected,  as 
follows  : — 

CUKNOW,  Robert.   Nigel  G.   M.  Co.,   Ltd.,   1'.   <  »• 

Nigel.     Mine  Manager. 
Orr.    John,     B.Sc.     M.I.Mech.F...      A.M.I.C.E., 

Transvaal  University  College,   P.O.  Box    llTii. 

Johannesburg.     Professor  of  Mech.  Engineering. 
Simpson*,   Freebairx  Liddon~,  Village  Main  Reef 

G.  M.  Co.,  Ltd.,  P.  O.  Box  1091,  Johannesburg. 

Amalgamator. 
Thomas,  John,   West  Bonanza  G.    M.   Co..    Ltd., 

P.  O.  Box  137,  Klerksdorp.     Cyanide  Manager. 

(Transfer  from  Associate  Roll.  ) 


Tlif  Secretary  announced  that  the  following 
gentlemen  had  been  admitted  as  Associates  by 
tlir  Council  since  the  last  general  meeting  : 

Brown,  William  Sinclair,  Lebong  Soelit,  Ketaun, 

Sumatra,   Dutch    East    indies   [via    Benkoelen). 

Mel  allurgist. 
Kaeding,    Henry  B.,    1421,    Winfred   Street,    Loa 

Angeles,  Colo.,  U.S.A.     Mining  Engineer. 
I.'  >r  i  s,  Horace  I-'..  St.  Stephen's  Lodge,  Trowbridge, 

Wiltshire,  England.     Metallurgist. 
Nki.i.m apius,  Albert  Phillip,    I'.   <>.    Box  6499, 

Johannesburg.     Mining  Engineer. 
Short,   Arthub  Reginald,    New    Wesi    Bonanza 

c.  M.   Co.,   Ltd..   P.   O.   Box   137,   Klerksdorp. 

Assayer. 
Wiseman,  Edward  James,  VillageMain  EteefG.  M. 

<'<>..  Ltd.,  I'.  O.  Box  1091,  Johannesburg.     I 

man  Trammer. 

And  as  Students  : 

Gaisford,  Arthur,  Transvaal  University  College, 
P.  O.  Box  llTii.  Johannesburg. 

Eloff,  sti  i'ii  wis  Johannes  Paulus,  Transvaal 
University  College,  P.  O.  Box  1176,  Johannes- 
burg. 

Moon,  Cyril  Leslie,  P.  0.  Box  6695,  Johannesburg. 

All  are  Students  of  the  Transvaal  University 
College. 

I  rENRRAL    BUSINI  38. 

The  Secretary :  I  wish  to  bring  to  your 
notice  the  visit  to  the  Nigel,  which  had  to  be 
postponed,  until  the  9th  of  May,  providing 
we  get  a  sufficient  attendance.  I  would  ask 
members,  if  they  can  possibly  take  part  in 
this  excursion,  to  send  in  their  applications 
as  soon  as  possible.  We  have  to  guarantee 
£32  l<»s.  for  the  special  train.  It  is  us 
going  down  by  the  ordinary  train  and  coming 
back  by  the  Natal  Mail  because  that  will  only 
give  us  about  an  hour  at  the  mine.  A  limited 
number  of  ladies  may  accompany  the  party,  and 
the  Managing  Director  and  the  General  Ma 
of  the  mine  have  gone  to  con-id'  rable  trouble  to 
make  the  visit  a  su< 

Prof.   J.    A.    Wilkinson    then    proposed    a 

very  hearty  vote  of  thanks  to  the  gentlemen  who 
formed  the  sub-committee  for  the  Aunual  Dinner, 
which  was  carried  unanimously. 


- 
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A  FEW  NOTES  ON  STAMP  MILLING. 


By  W.  H.  -Tank  (Associate). 


In  placing  these  notes  before  this  Society,  1 
am  actuated  with  a  desire  not  to  impart,  but  to 
obtain,  information  during  the  discussion  which 
I  hope  will  follow. 

It  is,  I  believe,  a  generally  accepted  theory 
that  five  stamps  are  run  in  one  battery,  to 
complete  as  nearly  as  possible  a  cycle,  thereby 
obtaining  a  steady  load  on  the  driving  belt  ;  but 
apparently  the  fact  is  often  lost  sight  of  that  it 
La  also  intended  to  produce  the  action  of  a  cycle 
in  reducing  ore.  In  other  words,  the  five  stamps 
ought  in  falling  on  the  dies  to  act  as  nearly  as 
possible  in  the  same  manner  as  a  roller  which  exer- 
cises the  pressure  of  a  battery  of  stamps,  would  in 
passing  over  a  given  quantity  of  ore.  If  it 
were  possible  to  produce  a  metal  of  sufficient 
nice  which  would  wear  evenly  along  the 
whole  of  its  face,  it  would  no  lunger  be  neces- 
sary  to  reduce  our  ores  by  means  of  stamp 
nulls,  with  their  serious  loss  of  efficiency — by 
applying  the  power  consumed  to  the  point  at 
which  it  does  its  work,  i.e.,  between  the  shoe  and 
the  die. 

If  we  accept  this  theory,  we  must  set  our 
earns  on  the  cam  shaft  so  as  to  get  an 
even  distribution  of  ore  along  the  crushing  faces, 
and  not  (as  is  often  seen)  Nos.  1  and  5  falling  on 
a  much  greater  quantity  of  ore  than  Nos.  2,  3, 
and  4.  In  this  case  it  is  necessary  to  run  Nos. 
1  and  5  with  a  longer  drop  than  Xos.  2,  3,  and 
d.  This  practice  at  once  destroys  the  cycle  and 
continuity  of  action,  impedes  the  discharge  of 
crushed  ore  from  the  mortar,  puts  an  uneven 
strain  on  the  driving  belt,  and  causes  a  loss  of 
power  at  Ncs.  2,  3,  and  4.  The  fact  that  the 
centre  stamp  is  called  upon  to  feed  ore  into  the 
mortar,  and  Xos.  2  and  4  to  distribute  it  to  Nos. 
1  and  5  upsets  the  theory  but  only  to  a  small 
extent  :  and  this  can  be  remedied,  either  by  hav- 
ing slightly  heavier  centre  shoes,  or  a  slightly 
longer  drop,  but  all  stamp-  should  be  run  at  the 
longest  possible  drop,  and  should  not  be  shortened 
more  than  the  maximum  amount  of  wear  of 
the    shoes    and     dies    per   day,    a.t    any    one    time. 

The   practice   of    shortening    stamps    by    inches 
should  on  no  account  be  allowed. 

Another  practice  I  do  not  agree  with,  is  running 
the  stamps  at  over  100  drops  per  minute.  On  a 
hard  ore,  stamps  running  at  98  drops  per  min ., 
with  a  maximum  drop,  will  do  more  work  with  less 
wear  on  the  mill  than  stamps  running  at  100 
drops  per  min.  This  is  caused  by  the  increased 
force  of  the  blow,  owing  to  increased  length  of 
drop  and  the  law.s  governing  falling  bodies.  In 
short,    the    exact   speed   required  is    that  which 


allows  the  stamp  to  tail  the  full  length  of  the 
cam  minus  the  necessary  clearance,  the  stamp  to 
be  lifted  immediately  it  has  expended  its  force. 
In  crushing  soft  ores  it  would  be  necessary  to 
strike  oftener  and  with  less  weight,  or  increase 
the  diameters  of  shoes  and  dies,  and  crush  a 
greater    quantity  at   each   blow,    though    in  the 

Latter  case  we  have  a  distinct  loss,  Owing  to  waste 
in  the  mortars,  which  wotdd  have  a  tend- 
ency to  allow  the  ore  to  pack  between  the  shoes 
and  the  liners,  which  again  would  interfere  with 
fine  feed  in,-.  For  this  reason,  I  think,  it  is  not 
desirable  to  increase  tic  diameters  of  shoes  and 
dies,  even  when  installing  heavier  stamps,  as  I 
do  not  think  we  are  as  yet  very  near  the  point 
at  which  increased  diameters  will  be  essential. 
To  feed  perfectly  it  is  necessary  to  have  gear  to 
operate  the  Challenge  feeders  with  the  least 
possible  movement  oi  the  rocker  bar.  That  is, 
the  collar  must  not  strike  the  rocker  bar  until 
the  stamp  has  almost  finished  its  stroke.  In  the 
old  suspension  gear,  even  when  in  fair  order,  the 
bar  had  to  move  a  fair  distance  before  operating 
the  feeder.  The  use  of  springs  to  pull  back  the 
pawl  or  friction  discs  is  objectionable.  Taken 
singly,  the  pull  of  each  spring  amounts  to  little, 
but  in  a  large  mill  we  have  a  considerable  amount 
of  power  expended  uselessly.  The  rocker  bar  de- 
signed by  Mr.  ( !.  0.  Smart,  and  installed  in  several 
of  tli'  Consol.  Goldfield's  mills,  makes  an  almost 
ideal  rocker  bar,  its  perfect  balance  using  up 
very  little  power.  It  feeds  from  the  stamp  in  prox- 
imity to  the  tappets,  and  conveys  motion  by 
means  of  a  hemp  rope  to  the  feeder  gear.  If  the 
rope  is  wound  spirally  with  hoop  iron,  1  ft.  or 
so  above  and  below  where  it  passes  through  the 
cam  platform  it  lasts  a  very  long  time  and  gives 
no  trouble.  With  tube  mills  running  in  con- 
junction with  gravity  stamps,  it  is  highly  undesir- 
able to  make  the  stamps  do  too  much  work,  since 
at  each  blow  struck  the  stamps  liberate  alot  of  stuff 
which  is  not  expeditiously  expelled  from  the 
mortals,  and  though  it  is  admitted  that  a  tube 
mill  is  not  an  economical  primary  grinder,  yet 
taken  in  conjunction  with  gravity  stamps,  it  will 
be  found  we  do  not  reach  a  very  high  standard 
of  efficiency  when  using  too  fine  screening.  There 
arc  enough  tube  mills  installed  on  the  Itand  at 
present  to  enable  US  to  discover  by  actual  practice 
the  percentage  of  work  which  stamps  and  tube 
mills  should  do,  if  members  will  only  give  us  the 
benefit  of  their  experience. 

The  Chairman  :  This  is  a  paper  by  one  of 
our  younger  Associates,  and  I  am  glad  to  see  that 
he  is  not  afraid  to  face  the  Society  in  the 
excellent  way  he  has.  1  hope  that  some  of  our 
older  members  will  discuss  the  paper  and  possibly 
supply  Mr.  Jane  with  -one-  of  the  data  which  he 
asks  tor. 


April  1908     C    B.  Kingston     Neu   /■/■  o/Nativt  Compound  Bvil  ding  of  all  Metallii  C< 
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m:w    type   of    native   compound 

building  of  all  metallic 

construction. 

By  C.  B.   KiN(  ston,  B.A.,  B.A  Sc   i  W-  d 

Saving  occasion  recently  to  erecl   a  new  com 
P  mnd  for  the  Greal  Eastern  (- ' ■  ■  1 1  i  <  ■  i  _\ ,  al  Springs, 
the  wriler  set  about  designing  a  cheaper  type  of 
building  than  the  one  generally  used  for  housing 
natives. 

It  was  first  decided  to  erecl  a  wood  and  iron 
building.     To  save  framing,  it  a]  that  a 

curved  ir<m  roof  was  desirable.  To  lessen  the 
training  in  the  walls,  it  was  sought  to  reduce 
these  to  a  minimum,  and  as  a  natural  conseqi 
it  was  finally  decided  to  eliminate  the  walls 
altogether.  This  was  done,  and  the  building,  as 
erected,  consists  simply  of  ;t  corrugated-iron  roof 
resting  on  a  magnesite  concrete  floor. 

The  section  of  the  building   i-    a    3cmi-circle 
with  a  radius  nf   14  ft.      The  radius  w;\s  fixed  by 


END    KI.I'.Y  \TIoN. 

the  Regulation  that  provides  that  in  calculating 
the  cubical  air  space  of  rooms  with  two  tiers  of 
bunks,  no  allowance  is  made  for  space  above 
14  ft.  from  the  floor.  The  rooms  are  therefore 
28  ft.  long  and  14  ft.  high.  They  are  made  21  ft. 
wide  to  accommodate  32  boys  with  200  cub.  It. 
of  air  space  per  boy. 


The  building  is  constructed  of  good  24-gauge 
iron,  curved  in  the  rolls  used  in  the  manufacture 
of  ordinary  water  tank-.     Th 
riveted  on  the  curved  joints,  and  double  riveted 
on  the  horizontal  joints.     'I  b< 

tmj  -  to  a  1  \  in.  black  iron  pipe  bolted 
down  to  thi  concrete  floor.  The  door  baa  a  slope 
of  .".  in.  in  the  1  1  ft.  from  the  centre  oftberooms 
to  the  sides.  The  bunk  frames  are  ol  1  j  in.  pipe 
Btayed  with  \  in.  iron  bolts.  A  stringer  of 
similar  pipe  runs  the  length  of  the  buildil 
either  side  above  the  doors,  and  is  bolted  to  tin- 
top  members  of  the  bunk  frames,  which  are  thus 
tied  together.  The  corrugated  iron  of  the  i 
also  clamped  to  these  stringers  and  supported  by 
the  bunk  frames.  This  reduces  the  span  of  the 
unsupported  curved  iron  roof  to  lit  ft.  The 
rooms  irated   by  partition.-,  of  21  gauge 

corrugated   iron   attached  to  the  roof  by  angle 

-  of  plain  galvanised  iron  of  the  same  g 
Space-  are  left  to  allow  the  air  to  circulate  freely 
through   all   the   rooms.      To  give  extra  stiffness, 
the  two  central  sheets  of  iron  in  each  partition  are 
extended,  and  securely  fastened  to  the  roof. 

The  dour  and  window  frame- are  easily  attached 
to  the  corrugated  iron  in  a  perfectly  water  tight 
manner.     The  building  is  fitted   with  regulation 


PLAN    ELKYATIO-V 


SIDE    ELEVATION. 

ventilators  and  stove  pipes.  Small  -paces  between 
the  floor  and  the  roof  are  left  at  regular  intervals 
for  intake  ventilators.  These  also  act  as  scuppers 
to  run  the  water  off  into  the  outside  drains  when 
the  floors  are  hosed  down.  If  the  pipes  to  which 
the  roof  is  attached  are  fastened  to  the  floor  with 
damp-,  instead  of  through  bolts,  they  can  be 
fitted  with  stop  cocks  in  each  room  and  can  be 
used  to  supply  a  water  service  for  washing  and 
fire  purposes.  As  there  is  no  framework  in  the 
building  except  the  pipe  on  the  floor  and  the 
pipe  tying  all  the  bunk  frames  together,  there  is 
a  minimum  lodgment  for  dirt,  and  therefore  the 
building  is  very  easily  kept  clean. 

Since  its  occupation,  it  has  been  tried  in  hot 
weather  and  in  cold  weather,  and  has  been  exposed 
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BUNK    FRAMES    ERECTED  ON    MAGNESTTE    CEMENT 

FLUOR  ami  USED    LS  SCAFFOLDING   FOR  EREl   V- 

INC  THE  ROOF. 

to  heavy  storms  of  rain  and  wind,  and  under  all 
circumstances  lias  proved  entirely  satisfactory. 
Eighteen  bed-rooms  complete,  to  house  576 
natives,  were  erected  at  a  cost  of  £2  1  2s.  per  boy. 
The  kitchen  and  hospital  were  transferred  from 
the  company's  old  compound,  and  therefore  the 
of  these  additions,  if  of  the  same  construction 
as  the  rest  of  the  building,  cannot  be  given  exactly. 
A  <■■  mpound  of  this  construction,  however,  can 
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VIEW  OF  COMPOUND  FROM  INSIDE. 

be  erected  complete  with  hospital,  kitchen  and 
bathroom  for  from  £2  17s.  6d.  to  £3  10s.  per 
native,  according  to  the  number  of  boys  to  be 
housed.  The  ordinary  well  equipped  compound 
of  the  existing  type  costs,  complete,  from  £1  10s. 
to  £10  per  native.  The  new  type  of  building  of 
all  metallic  construction  costs  therefore  less  than 
one-half  of  the  present  compounds.  The  roof  of  the 
ordinary  compound  contains  70/  of  the  quantity 
of  iron  in  the  whole  of  the  new  type  of  building, 
and  as  the  ordinary  roof  requires  wooden  trusses, 
ridging  and  guttering,  it  costs  almost,  if  not  quite, 
as  much  as  the  entire  iron  sheathing  of  the  new 
building.  In  point  of  durability,  if  used  on  a 
deep  level  mine  with  a  long  life,  the  new  type  of 
building  compares  favourably  with  the  old  com- 
pounds. The  interior  iron  work  of  the  new  type 
is  permanent,  while  the  curved  roof  will  probably 
last  a  little  longer  than  the  usual  pitched  roof, 
and  can  be  renewed  for  about  the  same  cost. 

If  erected  on  a  mine  with  a  prospective  life  of 
25  years,  the  corrugated  iron  eheathing  might 


have  to  be  renewed  once,  which  would  be  the 
cih'  with  the  roof  of  the  ordinary  compound  also. 

In  the  present  brick  compounds  an  appreciable 
amount  of  money  is  spent  in  1 '_'  years  on  the 
maintenance  and  cleansing  of  the  walls,  and  this 
expenditure  would  tend  to  increase  rather  than 
diminish  during  the  second  half  of  its  life.  In 
the  new  type  of  building  the  cost  of  cleansing  the 
walls  is  much  less  than  in  the  old,  and  when  the 
iron  sheathing  is  renewed,  the  building  is  fresh 
and  new  throughout,  which  is  a  distinct  advant- 
age from  an  hygienic  point  of  view. 

The  difference  in  first  cost  between  the  new  type 
of  building  and  the  old  is  so  great,  that  the  interest 
t  for  12  years  on  the  money  saved  will  more  than 
cover  the  cost  of  renewing  the  corrugated  iron. 

Dr.  Sansom,  latety  District  Medical  Officer  of 
Health  for  the  Witwatersrand,  when  examining  the 
plans  of  the  new  building,  was  good  enough  to 
express  strong  approval  of  it  from  his  point  of 
view,  viz.,  the  health  of  the  natives,  and  on 
his  recommendation  the  Native  Affairs  Depart- 
ment propose  to  adopt  this  type  of  building  for 
the  native  rest  houses  to  be  erected  on  the  Natal 
border.  In  its  general  appearance  the  new  com- 
pound is  neat  and  workmanlike.  It  has  at  least 
as  strong  a  claim  to  architectural  beauty  as  the 
old  compound,  and-  the  boys  appear  to  like  it, 
perhaps  because  the  curve  of  the  roof  suggests 
the  outlines  of  their  native  grass  huts.  The 
merits  claimed  for  this  new  type  of  building  are 
its  low  cost  and  its  exceeding  cleanliness. 

The  accompanying  drawings  and  "photographs 
show  the  details  of  construction. 

The  Chairman  :  This  is  a  very  interesting 
paper.  I  think  the  new  invention  seems  to  be 
quite  excellent — apart  from  the  question  of  saving 
money.  It  seems  to  be  likely  to  be  beneficial  to 
the  health  of  the  boys  :  and  I  may  say  also  I 
thought  the  building  had  some  claim  to  beauty 
when  I  saw  it  last  week.  I  move  a  hearty  vote 
of  thanks  to  thj  author. 

Mr.  T.  Lane  Carter:  I  beg  to  second  the 
motion.  There  is  only  one  point  that  strikes  me. 
Mr.  Kingston  spoke  of  the  new  deep  levels,  and 
the  suitability  of  these  compounds  for  such  mines 
is  only  a  question  of  durability.  Suppose  you 
have  a  deep  level  mine  lasting  25  or  30  years,  as 
they  will  do,  how  would  a  compound  of  this  type 
come  out  after  such  a  period  1 

Mr.  C.  B.  Kingston  :  I  think  you  would  find 
that  in  the  course  of  25  or  30  years  you  would 
have  to  renew  the  original  iron  roof  on  the 
ordinary  compound,  and  if  you  work  it  out  there 
is  not  very  much  more  iron  in  this  semi-circular 
section  than  there  is  in  the  pitched  roof  of  an 
ordinary  compound,  and  the  new  type  is  so  much 
cheaper  that  it  would  pay  you  to  renew  the  iron 
eheathing  at  leastonce  and  even  twice  inthatperiod 
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Mr.  F.  F.  Alexander:  I  should  like  to  know 
how  tin1  doors  of  the  compound  are  worked.  I 
take  ii  the  door  would  open  outside,  and  if  so, 
how  does  this  door  prevent  leakage  from  the 
circular  roof  running  into  the  hut  itself .' 

IVlr.  C  B.  Kingston  :  The  wooden  frame  of 
tlic  door  is  inside,  on  the  curve  running  from  tin' 
floor  up  ti»  the  stringing  pipe  thai  runs  across  the 
top  of  the  bunks.  The  door  lies  flat  in  the  frame, 
and  there  is  a  small  ridge  projecting  above  the 
t<>[>  which  keeps  out  the  water  completely.  We 
have  had  several  heavy  rainstorms  since  this 
compound  was  erected,  and  no  water  has  found 
its  way  in  at  all. 

LABORATORY   TESTS   OX   THE    QSE   OF 

COARSE  AND   FINK   LIME  FOE 

CYANIDING. 


By  W.  J.  Sharwood,  Ph.D.,  R.S.M.  (Associate). 

The  object  of  these  experiments  was  to  ascertain 
the  relative  rapidity  with  which  commercial  lime, 
in  varying  states  of  division,  would  be  dissolved 
when  distributed  through  a  charge  of  inert  sand 
subjected  to  the  action  of  percolating  water  or 
cyanide  solution — the  proportions  of  water,  sand, 
and  liquid  being  practically  the  same  as  prevail 
in  the  leaching  of  tailings  at  the  cyanide  plants 
of  the  Homestake  mine.  This  involves  the  addi- 
tion of  about  3 -5  lb.  of  lime  per  ton  of  sand,  through 
which  solution  percolates  at  the  rate  of  about 
1  ton  of  solution  in  5  days  for  each  ton  of  sand. 

As  the  tailings  actually  treated  are  pyritic,  and 
would  develop  acidity  sufficient  to  decompose  a 
considerable  proportion  of  the  free  lime,  a  clean 
■quartzose  sand  (over  98%  Si02)  was  used  in  the 
tests.     This  was  crushed  through  a  sieve  of  40 


meshes  per  linear  inch  (aperture '015  in.)  and 
was  washed  free  from  slime.  One  gram  of  lime; 
wae  mixed  with  575  gm.  of  sand,  placed  in  a 
oarrow  percolator,  and  leached  with  distilled 
water  (or  in  a  tew  cases  with  stock  solution  from 
the   cyanide    plant)    at    ., -    neai  ■  ;.  ■      ible  a 

uniform  rate  of   115  c.c.  per  day.     The  effluents 
wen-  removed  ami  measured  at  intervals,  and  the 
alkalinity  of  each   was  determined   by  titi 
with  sulphuric  acid. 

A   -ample  of  a  few  pound-    weight    of    the    lime 

lumps,  as  delivered  at  the  cyanide  plant,  was 
crushedand  sized  bypassing  1 1 1 r  ■ . 1 1  —  J i  jievesranging 

from  1 0 to  200  meshes  per  lineal  inch,  the  average 
apertures  of  which  approximated  "074,  "033, 
■015,  01  I.  006,  and  -003  in.  respectively.  All 
coarser  than  10  mesh  was  rejected  The  'i;  intities 
obtained  from  the  various  grades  differed  greatly, 
very  small  amounts  being  found  between  tO  and 
200  mesh,  and  these  particles  being  comparatively 
hard  and  gritty.  Another  sample  \ 
from  a  lot  of  lime  which  had  Keen  stored  for 
some  months  and  had  become  air-slaked.  All 
but  a  minute  fraction  of  t li i -  passed  a  200  mesh 
screen,  with  the  aid  of  a  little  gentle  rubbing. 
Each  sample  was  analysed  by  the  usual  proxi- 
mate method.  The  "available"  lime  was  also 
determined  in  two  ways.  (1)  Two  gram- were 
treated  with  1,000  c.c.  water  containing  '_'0  gm. 
sugar  for  2  hours,  with  occaional  very  gentle 
shaking,  to  avoid  breaking  up  the  particles,  with 
the  object  of  obtaining,  as  far  as  possible,  surface 
action  only.  ('_')  A  like  amount,  weighed  out 
after  grinding  to  impalpable  powder,  was  mechan- 
ically shaken  with  the  same  proportions  of  sugar 
and  water  for  3.1,  hours,  to  get  the  maximum 
solvent   effect.     Bottles   of    2,500   c.c.    capacity 


Table  I. — Analyses  of  Sifted  Lime. 


Lot     ... 

1 

2 

3 

4 

5 

6                7 

Mesh  of  sieves    ...              ...10  —  20 

20  -  40 

40-60 

60-100  100-200 

200+     Air-slaked 

Dimensions  of  Apertures  Ins. 

"Through*"     ...              ...            -i'71 

"On"              ...              ...           -033 

•033 
•015 

•015 
•011 

•011 
•006 

•006 
•003 

•003           003 
0               0 

Percentage  Composition — 

Loss  on  ignition              ...         358 
Insoluble         ...              ...         2-61 

Fe203,Al2Oa    ...             ...         142 

MgO               ...             ...  i      2-32 

CaO  (total)     ...              ...       89-02 

Total  determined            ...       98-95 

1-13 

2-52 
118 
2*29 

88-53 
9865 

414 
2-51 

2  23 
88  81 
98-54 

4  23 
2-98 
1-30 
2-31 
8804 
98  B6 

4  06 
3  85 
1-40 
213 
87-34 
98-78 

395 

1-98 

3818 

3-91 

222 

1-83 

112 

1-36 

72  90 

99  41 

Soluble  CaO  by  Sugar — 

(I.)  2  hours,  not  ground...       60-5 
(II.)  3-5  hours,  ground  fine      819 

58-8 
80-3 

583 
81-4 

66-1 
80-7 

76-7 

77-5 

82'9       1    64-5 
82-0          62-0 

c*u 
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were    used    in    all    i  •■    Note    II.).      The 

analytical  results  are  given  on  previous  page  in 

Tahl\-  1. 

The  method  of  recording  the  results  is  illustrated 
by  a  typical  log,  shown  in  Table  II.  In  some 
the  effluent  sampler  were  taken  at  more 
frequent  intervals,  but  this  was  found  unnecessary 
except  in  the  case  of  the  coarser  fractions,  or  near 
the  beginning  and  end  of  a  run. 
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A-  it  was  obvious  that,  weight  for  weight,  the 
slaked  lime  carried  only  about  three-quarters  as 
much  available  CaO  as  the  fresh,  a  special  run 
was  made  using  one-third  more,  or  1*33  gm.  of 
slaked  lime  to  575  of  sand,  to  make  the  amount 
of  "  available  "  practically  equal  to  that  used  in 
other  tests. 

Fig.  I.  shows  the  variations  in  alkalinity  of 
the  effluents  at  various  stages  of  the  leaching. 
The    a  represent    times    or   volumes   of 

effluent.  The  ordinate.s  representing  the  average 
alkalinity  of  the  various  effluents  are  erected  at 
the  middle  points  of  the  periods  (or  volumes)  to 
which  they  correspond.  For  the  sake  of  clearness, 
when  represented  on  a  small  scale,  some  of  the 
curves  corresponding  to   intermediate  grades  of 


lime  have  been  omitted  in  this  series,  and  also  in» 
Fig.  II. 

Fig.  II.  shows  in  a  similar  manner  the  cumula- 
tive amounts  of  lime  dissolved  and  removed 
during  the  progress  of  percolation,  expressed  as> 
percentages  of  the  total  available  CaO  present  in 
the  charge  at  the  commencement  of  the  tests. 
The  ordinates  corresponding  to  percentage  (taken* 
from  column  >s  of  log)  are  erected  at  the  points- 
representing  the  ends  of  the  periods  to  which  they 
refer. 

The  complete  series  of  curves,  indicated  in 
Fig.  II.,  were  plotted  on  a  large  scale,  and  the- 
percentages  removed  at  the  end  of  each  day  were- 
scaled  off,  and  are  tabulated  in  Table  III. 

With  regard  to  the  results  omitted  from  the 
figures,  the  curves  corresponding  to  40 — 60  and 
100 — 200  mesh,  and  also  that  for  "slaked  lime 
1"33  gm.,"  all  approximated  closely  to  the  curve- 
representing  60 — 100  mesh  which  appears  in-1 
Figs.  I.  and  II. 

It  will  be  noted  that  the  curves  in  Fig.  L, 
representing  the  alkalinity  of  cyanide  solutions- 
percolated  through  a  mixture  of  lime  and  sand, 
are  nearly  parallel  to  those  obtained  with  water 
and  lime  of  the  same  grades,  the  solvent  power  of 
the  cyanide  solution  for  CaO  being  substantially 
the  same  as  that  of  water. 
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In  ;i  general  way,  the  result  of  this  series  <>f 
experiments  confirms  the  experience  obtained  in 
the  Homestake  practice,  viz.,  that  the  most 
desirable  condition  is  to  have  the  lime  largely  in 
particles  which  are  neither  very  coarse  nor 
extreme!]  fine.  If  much  of  it  Is  in  granules,  e.g., 
coarser  than  a  20  mesh  (linear)  screen  ("033  in.) 
these  grains  will  in  great  part  remain  undissolved 
at  the  end  of  the  treatment.  Previously  slaked 
lime,  and  particles  liner  than  100  mesh  ("006  in.) 
yield  aboul  90%  of  their  available  alkali  in  5 
.lays'  leaching,  but  yield  it  at  a  rate  which  is  not 
sufficiently  uniform.  Such  highly  comminuted 
lime  gives  too  high  an  alkalinity  to  the  cyanide 
solution  at  the  earlier  stages  of  leaching,  a  con- 
dition winch  (with  the  pyritic  ore  in  question)  is 
detrimental  to  the  solution  of  gold,  it  having  been 
found  that  a  ''protective  alkali"  higher  than 
0*3  lb.  per  ton  of  solution  gives  decidedly  low 
extractions.  Another  point  in  favour  of  a  granular 
lime  is  the  fact  that  the  acidity  of  these  tailings 
is  distinctly  cumulative,  there  being  5  to  10%  of 
sulphide  of  iron  present,  a  large  proportion  of 
which  is  pyriln  tite.  The  experimental  results 
were  obtained  with  an  inert  charge  ;  under  work- 
ing conditions,  with  an  acid  charge,  and  especially 
with  one  constantly  developing  acidity,  there  is  no 
doubt  that  the  available  CaO  added  would  have 
disappeared  more  rapidly — in  spite  of  the  fact 
that  the  whole  of  it  was  actually  introduced  into 
the  charge,  which  is  not  the  case  in  actual  work. 
With  too  Hue  a  lime  a  very  large  proportion 
either  dissolves  in  the  water  conveying  the  tail- 
ings, or  remains  suspended  in  it  while  the  vat  is 
filling,  and  so  passes  off  at  the  peripheral  overflow. 
In  some  cases  this  overflow  water  has  been  found 
to  be  a  nearly  saturated  solution  of  caustic  lime. 
While  this  would  suffice  to  neutralise  any  original 
acidity  existing  in  the  tailings,  it  is,  of  course, 
useless  as  regards  that  which  may  develop  later. 

The  lime  used  at  the  Homestake  plants  is 
burned  in  continuous  wood-fired  kilns  at  the 
company's  quarry,  and  loaded  into  railroad  cars. 
At  No.  I.  plant  the  cars  are  unloaded  into  bins, 
from  which  the  lime  is  conveyed  by  a  gravity 
wire  rope  system  to  bins  in  the  plant.  Here  it  is 
crushed  through  a  jaw  crusher  to  about  \\  in. 
size,  and  sufficient  is  weighed  out  for  2  hours' 
supply  This  is  dumped  into  the  hopper  of  a 
Challenge  feeder  supplying  the  mortar  of  a  one- 
stamp  mill,  having  one  screen,  11  in.  x  Id  in., 
and  fed  with  a  small  stream  of  water,  which 
carries  the  lime  to  a  launder  where  it  mixes 
with  the  previously  classified  tailings  on  their 
way  to  the  distributor  and  leaching  tank.  A 
further  addition  of  lime  is  made  during  the 
progress  of  leaching,  by  spreading  200  lb.  over 
the  surface  of  each  charge  of  600  tons.  If,  how- 
over,    the   alkalinity   of   the  earlier  effluents    is 


unduly  high  in  comparison  with  the  pel 

cyanide  (or   in   other    words,   if   the   protective 
alkali  is  excessive)  this  top  lime  is  omitted. 

NoU  I.  Analyses  of  Lime.  The  values 'quoted 
for  "insoluble"  include  the  total  silica.  The 
mixed  oxides,  as  weighed,  contain  approximately 
equal  proportions  of  alumina  and  oxide  of  iron, 
together  with  a  very  little  oxide  of  manganese. 

Note  II.  Estimation  of  Available  Lime.  The 
method  followed  is  based  on  that  ol  Mr.  <>.  W. 
Williams,*' using  a  2  sugar  solution.  1  filter  a 
portion  of  the  liquid  through  dry  paper  as 
as  possible  after  it  has  settled  comparatively  clear, 
and  at  ODCe  measure  out  the  volume  to  be  titrated 
into  a  beaker  or  flask.  If  titrated  at  once  phenol 
phthalein  is  generally  used  a-  indicator.  Identical 
results  are.  however,  obtained  with  methyl  orange, 
if  the  liquid  has  been  filtered,  and  this  indicator 
is  distinctly  preferable,  as  it  may  be  used  aft 
considerable  amount  of  carbonate  has  been  formed 
by  exposure  to  the  atmosphere,  a  slight  excess  of 
standard  sulphuric  acid  being  added  to  decompose 
any  carbonate  thus  formed,  and  the  excess  of  acid 
being  titrated  with  standard  soda. 

Since  writing  these  notes  I  have  received  the 
November  and  December  numbers  of  the  Journal, 
containing  criticisms  of  the  sugar  process.  My 
own  experience  has  been  that  a  2%  solution  of 
sugar,  1,000  c.c.  to  2  gm.  of  sample,  gives  very 
satisfactory  results  ;  its  solvent  power  is  ample  as 
regards  finely  divided  CaO,  and  its  effect  on  other 
calcium  compounds  appears  to  be  little  if  any 
greater  than  that  of  pure  water.  Of  course  the 
object  of  this  determination  (from  the  cyanider's 
point  of  view)  is  to  establish  the  amount  of  alkali 
available  to  neutralise  weak  acids,  and  in  this 
case  there  is  no  doubt  that  some  of  the  calcium 
silicates  have  a  slight  solubility  and  can  exercise 
a  feeble  protective  effect.  Calcium  carbonate  in 
the  original  sample  does  not  appear  to  influence 
the  results  of  this  determination  in  the  slightest 
degree. 

Note  III. — The  "alkalinity  number"  used  at 
thrse  plants  corresponds  to  the  number  of  cubic 
centimetres     of     decinormal    acid    required    to 
neutralise  100  c.c.  of  solution.     This  system  has 
been   in  use   for  over  10  years  and  is  very  con- 
venient, as  it  does  not  presuppose  the  existence 
of  any   particular  compound,    such   as    CaO,   in 
expressing  the  alkali  present,  while  it  can  at  once 
be  translated  into  terms  of  percentage  of  CaO  or 
NaOH  by  multiplying  by  the  equivalent  weight 
of  either  compound. 
1  unit  =  -0028%  CaO      =  -056  lb.  CaO  per  ton. 
„       -0056%  KOH    =T12  1b.  KOH     „ 
„       -0040%  NaOH  =  "0^0  lb.  NaOH    „ 
•0065%  KCN    =13    lb.  KCN      „ 

•  see  this  Journal  Vol.  v.,  April,  1905,  p.  253;  also  voL  viii., 
pp.  37,  124  and  206. 
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A  saturated  solution  of  lime  La  water  has  an 
alkalinity  of  about  45. 

In  a  cyanide  solution  of  known  percentage 
KCN  and  alkalinity  estimated  by  above  Standard, 
the  "protective  alkali"  in  pounds  CaO  per  ton, 
(.■an  be  calculated  by  the  formula  : — 


■OoCxi  -  8 ■()£  —  pounds  CaO  jut  ton, 
where  a  =  alkalinity  b)   above   standard,  and  k  = 
percentage  K.CN. 

In  daily  work  the  solution  man  takes  samples 
of  20  c.c,  adds  2  or  .'5  drops  of  1\  phenol- 
phthalein  solution,  and  titrates  with  J  5  sulphuric 


FIG.    I. 
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acid.  Each  truth  of  a  cubic  centimetre  of  acid 
used  represents  one  unit  of  alkalinity.  When  the 
"  protective  alkali  "  value  is  required  in  pounds 
lime  per  t<»ns  it  is  read  from  a  table  calculated 
from  tin'  formula  above  given.  Synthetic  tests 
have  shown  that  this  method,  while  not  by  any 
means  strictly  accurate  in  the  presence  of  double 
zinc  cyanide,  is  liable  to  no  greater  errors  than 
the  methods  based  on  titration  after  precipitation 
with  silver  nit  rati-. 

Noli  /I  .  Preparation  of  Standard  Sulphuric 
Acid.  Strong  acid  is  diluted  to  give  a  stock 
solution  of  medium  strength,  slightly  greater  than 
•IN.  Exactly  100  c.c.  of  this  is  diluted  to 
2,000  c.c,  and  the  I1.,S04  in  a  sample  of  this 
diluted  acid  is  estimated  gravimetrically  with  the 
greatest  care.  If,  for  instance,  it  proves  to  be 
0*2055  X,  we  must  then  dilute  100  c.c.  of  the 
stock  acid  up  to  2,000  and  add  55  c.c.  more,  in 
order  to  get  standard  acid  of  exactly  1  5  normal 
strength. 

Mr.  W.  A.  Caldecott  :  1  have  much  pleasure 
in  proposing  a  very  hearty  vote  of  thanks  to  .Mi-. 
W.  J.  Sharwood  for  his  able  and  instructive 
paper  upon  a  subject  that  concerns  so  many  of 
us.  The  author  has  done  much  valuable  research 
work  upon  the  chemistry  of  cyaniding,  and  has 
been  long  associated  with  Mr.  C.  W.  Merrill, 
whose  name  and  historical  work  at  the  Borne- 
stake  will  be  familiar.  In  explanation  of  a 
portion  of  the  paper,  I  may  say  that  Eomestake 
practice  consists  in  separating  sands  from  slimes 
in  the  tailings  pulp  by  means  of  a  large  number 
of  conical  classifiers.  The  district  being  blessed 
with  an  abundance  of  water,  and  ample  fall 
having  been  secured  by  locating  the  sand  plant  a 
long  way  further  down  the  creek  than  the  mill,  it 
is  possible  to  deliver  a  sand  pulp  to  the  vats,  in 
which  the  sand  is  both  collected  and  treated, 
almost  free  from  slimes.  It  is  to  this  sand  pulp 
underflow  from  the  cones  that  lime  is  added 
before  entering  the  distributors,  so  that  it  is 
deposited  uniformly  throughout  the  sand  charge. 
The  sand  contains  a  good  deal  of  the  reducer 
pyrrhotite,  and  lime  is  required  to  neutralise  the 
oxidation  products  of  this  mineral  during  treat- 
ment. Great  importance  is  attached  to  aeration 
of  the  charge  during  treatment  in  the  vat  in 
which  it  is  collected,  and  hence  every  attention  is 
paid  to  preventing  slimes  being  deposited  with 
the  sands,  as  free  access  of  air  into  the  interstitial 
spaces  between  the  sand  grains  is  essential  to 
secure  "envelope  aeration,"  as  it  is  termed  by 
Mr.  Merrill. 

Among  other  interesting  features  at  the  Home- 
stake  are  the  very  large  number  of  light  900  lb. 
stamps  tmployed,  crushing  tine  with  a  10  in. 
discharge  and  a  high  water  ratio.     A  very  high 


percentage  recovery  by  amalgamation  i>  secured 

on  an  extremely  large    plate  and  which  i-  dn 

once  daily.*     Regrinding  of  the.  md  is 

now  being  tentatively  introduced,  both  grinding 
puis  and  a  tube-mill  being  employed.!'  The 
satisfactory  working  of  Mr.  Merrill's  large  filter- 
plant,  in  which  some  1,600  tons  daily  of 
poor  slimes  are  collected,  treated,  washed 
and  discharged  with  water  without  opening  the 
press,  has  already  been  described  in  owe  Journal, 
as  likewise  the  method  employed  for  efficient 
zinc  dust  precipitation.* 

It  is  to  be  hoped  that  .Mr.  Sharwood's  paper 
is  Imt  the  first  of  Beriea  detailing  the  remarkably 

BUCCeSSful    results,   achieved   l>y   the  enterprise    -ind 

skill  of  .Mr  Merrill  and  his  band  of  able  lieuten- 
ant-, in  solving  the  problems  presented  in  the 
treatment  of  an  enormous  tonnage  of  low  grade 
ore  handled  at  one  of  the  greatest  gold  mines 
in  the  world. 

The  Chairman  :     I  am  sure  we  all  wish  to 
thank  Mr.  Caldecott  for  his  valuable  explanation, 
and    accord    at    the   same   time   a   hearty    \ 
thanks  to  Dr,  Sharwood  for  his  paper. 

THE  LABOKATORY:  ITS  ECONOMIC 
VALUE. 


(R?«d  at  October  Meeting,  190', 

By    A.    McAbthub    Johnston,    M.A.,    F.C.S. 
(Member). 

REPLY    TO    DISCUSSION. 

Mr.  A.  McA.  Johnston:  The  criticism  evolved 
by  my  paper  has  brought   forth  complimentary 

remarks  on  the  one  hand  and  useful  opinions  and 
controversial  matter  on  the  other.  To  the  latter 
we  can  confine  our  attention,  and  I  am  p 
to  note  the  strong  attitude  taken  up  by  all  the 
speakers  in  advocating  the  recognition  of  the 
testing  lahoratory  as  a  profit  saving,  as  well  as  a 
scientific  institution.  It  would  seem,  however, 
that  some  of  the  remarks  should  have  heen 
delivered  before  our  confreres,  the  mechanical 
engineers,  where,  I  am  sure,  they  would  have 
Jit  forth  anything  but  laudatory  rejoinders. 
Still,  it  is  pleasing  to  note  that  the  testing 
department  is  so  much  thought  of  by  many 
engineers,  as  is  evidenced  by  the  substantial 
token  afforded  to  Mr.  H.  C.  Behr  for  the  reply 
to  the  criticism  on  his  original  paper.  Actual 
buying  of  coal  on  the  stipulations  outlined  by 
him  should  soon  be  an  accomplished  fact,  and 
its  concomitant  saving  in  steam  produced  will 
then  lie  recognised. 

-   ■•  thisT/fi" /•>«?/.  p.  243.  March    ' 

The  Mining  World,  p.  541,  March  28,  190S. 

d,  \>.  -J4,  July,1907;  also  M  '■   nerals, 

p.  132,  April,  190S. 


29S 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.         April  1908 


The  method  of  testing  the  volatile  matter  in 
coal  samples  does  not  altogether  meet  with  the 
approval  of  Prof.  Stanley  or  Mr.  Croghan.  In 
this  I  can  bear  with  them,  for  it  is  not  absolutely 
correct,  and  I  would  be  only  too  pleased  if  money 
could  he  obtained  ti>  purchase  a  platinum  muffle, 
crucibles  and  trays  as  well  as  erect  a  gas  plant,  so 
that  we  could  conduct  determinations  of  coal  and 
ash  samples  averaging,  at  certain  times  of  the 
month,  from  10  to  20  a  day.  What  I  was  out- 
lining rather  was  a  practical  method  which  is 
used  by  us  and  could  be  adopted  by  any  well 
equipped  assayer  on -these  fields.  With  uniform 
apparatus  and  careful  manipulation  it  will  be 
found  that  the  results  obtained  are  accurate 
enough  for  all  practical  purposes,  and  could  Avell 
be  used  for  the  basis  of  buying  coal  supplies. 
In  the  calculation  of  the  evaporative  power  by 
means  of  a  constant  factor,  I  am  afraid  my  ex- 
perience is  not  consistent  with  that  mentioned 
by  Mr.  Croghan.  To  illustrate  my  point,  I  will 
give  the  proximate  analyses  of  four  samples  sub- 
mitted to  us  and  chosen  indiscriminately  from 
four  different  coal  producing  districts  : — 

'D  (2)  (3)  (4) 

Moisture  ...        220       l°-80       1:00       5 -4  8 

Volatile      matter      18  42      2734      19-12      1983 
Fixed  carbon  ...     62-33     60  38     69-76     62-10 
Ash  ...  ...     17-05     10-48     1012     12-59 

Evaporat.    factor 

Mahler  bomb  11-94  13-48  13-88  11*76 
As  calculated  by 

Mr.  Croghan  1130  12-28  12-44  11-47 
Difference         ...    -064    -1-20    -1-44    -029 

These  results  sufficiently  show  the  difficulty, 
if  not  the  impossibility,  of  calculating  heat  values 
from  the  proximate  analysis. 

Mr.  Whitby  is  right  in  answering  to  Prof. 
Wilkinson  that  I  did  not  enumerate  paints  in 
my  paper,  because  it  would  have  been  tedious  to 
mention  all  the  work  carried  on  the  laboratory. 
Were  some  of  our  reports  on  paints  published, 
they  would  open  the  eyes  of  engineers  on  these 
fields.  One  that  I  can  call  to  mind,  when  anal- 
ysed, was  found  capable  of  being  made  up  here 
for  about  1 0s.  per  unit,  whilst  the  agent  sold  it 
at  about  24  times  this  amount.  This  profit  repre- 
sents the  value  of  a  high  sounding  name,  a  drum 
and  an  engaging  personality  or  persuasive  tongue. 

With  Mr.  Whitby  I  agree  that  the  viscosity 
test  is  improperly  reported,  hence  my  remarks. 
That  some  better  method  should  be  employed  is 
undoubted,  and  at  the  present  time  a  committee 
of  the  American  Society  for  testing  materials  is 
engaged  in  experimenting  on  the  question.  To 
be  of  value,  the  standard  must  be  uniform,  and 
I  would  draw  Mr.  Whitby's  attention  to  the 
above   society,   which  is  doing  so  much  in  this 


direction.  Similar  conclusions  also  apply  to  the 
examination  of  greases,  though  it  is  difficult  to 
conceive  of  any  but  comparative  tests  when  ex- 
perimenting with  rope  greases,  since  their 
cohesive  ability  in  actual  work  is  a  very  import- 
ant factor. 

Mr.  Richardson's  remarks  are  very  much  to 
the  point,  and  worthy  of  thorough  investigation. 
It  seems  to  me,  however,  that  such  testing  can 
best  be  done  in  actual  work — it  is  rather  beyond 
the  scope  of  the  testing  laboratory.  His  remarks 
probably  hit  at  the  reason  for  the  quantity  of 
explosives  used  per  ton  of  rock  broken  on  these 
fields,  as  compared  with  that  used  on  mines  in 
other  parts  of  the  world.  The  use  of  a  more 
powerful  detonator  and  the  adoption  of  careful 
tamping  would,  I  am  convinced,  considerably 
reduce  this  ratio.  The  value  of  the  explosion 
apparatus  or  crusher  gauge  is  undoubted,  since 
it  enables  one  to  keep  a  careful  watch  on  the 
quality  of  explosives  supplied.  It  must  be 
remembered,  however,  that  the  results  obtained 
are  only  comparative  when  the  lead  cylinders 
are  uniform  in  quality,  and  when  similar  classes 
of  explosives  are  used.  To  obtain  this  uniformity 
in  lead  cylinders  a  large  melt  is  made  and  a 
number  of  cylinders  are  cast  at  one  time,  the 
lead  used  being  purest  sheet  lead.  The  Quinan 
curve  is  useful  in  that  it  converts  the  amount  of 
compression  into  foot  pounds  of  energy,  this 
amount  of  compression  being  in  itself  variable 
since  the  more  the  compression  the  less  is  the 
compressibility. 

Through  the  courtesy  of  Lieut.  Quinan,  I  am 
able  to  reproduce  here  the  curve  plotted  by  him 
so  as  to  convert  the  compression  into  foot-pounds 
of  energy.  The  quantity  of  explosive  used  is 
21  gr.,  or  1*555  gm.  A  trial  is  first  made  with 
the  detonator  alone  to  find  the  compression  clue 
to  this.  A  No.  3  detonator  is  a  convenient  size 
to  use.  In  the  diagram  the  abscissae  represent 
the  foot-pounds  of  work  generated  and  the 
ordinates,  the  compression  in  thousands  of  1  in. 
The  diameter  of  the  lead  cylinder  before  use  is 
1  in.,  and  the  length  also  approximately  1  in. 
A  machine  is  used  for  compressing  these  cast 
cylinders  into  this  size,  any  excess  being  squeezed 
through  two  little  holes  in  the  sides. 

Mr.  Caldecott's  contribution  is  valuable  in  that 
it  tells  of  a  personal  experience  of  the  work  being 
done  in  this  direction  in  other  parts  of  the  world. 
He  shows  there  the  slow  but  steady  growth  of 
the  largest  testing  laboratory  and,  moreover,  the 
recognition  of  its  utility.  On  railroads  where 
lives  are  so  much  at  stake  it  is  imperative  that 
only  reliable  goods  must  be  used,  an  important 
evidence  of  this  being  in  the  increased  attention 
now  given  to  the  manufacture  and  testing  of 
steel  rails.     Why,    then,  on   these  mines  should 
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not  every  care  be  taken  to  see  that  the  best 
materials  only  are  obtained?  The  inability  to 
trace  accidents  to  defective  material  should  not 
militateagainst  constant  supervision  in  testing,  bul 
•should  rather  encourage  caution  amongst  man  _ 
engineers,  and  other  heads  of  departments. 

The  sole  idea  of  testing  materials  is  to  obtain 
uniformity  in  quality  and  provide  against  fraud. 
'The  specifications  when  drawn  up  should  be 
*uch  that  no  impossible  clauses  shall  be  included. 
Each  requirement  must  be  legitimate  and  exact, 
whilst  there  should  be  nothing  underhand  or 
unfair  in  the  tests  conducted  on  behalf  of  tin- 
buyer.  Our  object  is  to  enable  the  seller  to 
understand  the  methods  employed  and  to  meet 
him  and  discuss  with  him  any  differences  arising 
in  the  quality  of  the  supply. 

In  again  thanking  you  for  your  kind  encoui  H 
ment,  I  can  only  reiterate  the  feeling  of  the 
•synoptical  nature  of  my  paper,  and  apo  _ 
the  rather  summary  manner  in  which  I  have 
dealt  with  various  subjects  of  tests.  I  feel  like 
Prof.  Wilkinson,  that  many  of  them  could  do 
with  a  separate  paper  for  themselves.  Should 
'.any  of  the  members  of  the  Society  find  further 
•interest   in    these  remarks,    I   shall  be  only  too 


pleased  to  see  them  at  the  laboratory  and  there 
exhibit  and  discuss  the  testing  of  all  materials 
in  use  en  these  mines. 

The    Chairman  :     The  original  paper  v 
very  good  one,  and  the  discussion  ha--  caused  the 
author    to    give    us  this    still   better  reply.      In 
thanking  him  I  should  like  to  express  the  pi 
of  the  meeting  at  seeing  him  back  again  after  his 
serious  ill: 

THE  INCIDENCE  of  METHODS  OF  PAY- 
MENT ON  THE  EFFICENCY 
OF  MINERS 


1  Rea  /  at  Novt  i  ••  ■  r  .'/•   ting,   1\ 
By  Kenneth  Austin,  M.Am.I.M.  K. 


DISI  QSSION. 

Mr.    W.     Taylor:      The    author    states    at 
the  commencement  of    b  .    that  there  is 

''a  considerable  difference  amongst  workmen 
even  when  subject  to  the  same  conditions."  This 
no  one  will  dispute,  but.  that  the  vast  differences 
in  the  amount  of  rock  broken  by  various  miners 
are  entirely  due  to  their  efficiency  or  otherwise,  I 
am  not  prepared  to  admit. 
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In  hand  stoping,  if  a  contractor  has  a  gang  of 

i    fair  proportion   of   whom   can   drill   the 

rite  number  of  inches,  his  fathomage  depends 

on  the  skill,  with  which  he  plans   his   holes,  and 

his  monthly  cheque  on  his  accuracy  in  estimating 

the  minimum  amount  of  explosives   necessary   to 
break  the  burden  on  each  hole. 

With  drilling  machines,  however,  less  account 
is  taken  of  the  formation,  and  the  fathom- 
age  is  more  dependent  on  the  number  of 
hole-  .hilled  per  machine  shift.  Before  the  strike, 
contract  prices  were  based  on  four  boles  per 
machine,  one  man  in  charge  of  two  machines. 
Now.  however,  one  man  has  to  superintend  three 
machines  or  more,  and  each  machine  must  drill 
five  holes  per  shift,  if  the  contractor  wishes  to 
come  out.  The  general  conditions  remain  the 
same,  and  these  conditions  are  not  such  as  to 
enable  a  miner  to  put  in  his  five  holes  regularly, 
as  they  cause  a  large  waste  of  time  nearly  every 
day.  Given  a  good  machine,  and  good  air 
pressure,  I  find  1*75  in.  per  minute  the  average 
rate  of  drilling,  although  I  have  timed  machines 
drilling  at  rates  varying  from  0"47  up  to  2  4  in. 
per  minute.  Taking  the  average,  the  actual 
drilling  time  for  a  6-ft.  hole  is  40  minutes,  there- 
fore, with  eight  hours  at  his  disposal,  assuming 
9 J,  hours  for  a  full  shift  and  allowing  H  hours 
for  getting  to  his  working  face,  charging  up,  etc., 
a  contractor  could  put  in  12  holes  if  there  were 
no  stoppages  of  any  kind.  Now,  of  course,  it  is 
obvious  that  a  machine  cannot  be  drilling 
constantly,  but  it  is  also  obvious  that  there  must 
be  a  considerable  waste  of  time  if  it  takes  eight 
hours  to  do  two  hour-  and  tO  minutes'  drilling. 
A  fair  time  allowance  for  work,  incidental  to 
running  a  machine  is,  1  think,  the  following  : 
three-quarters  of  an  hour  for  rigging  up  and  oiling 
the  machine,  five  minutes  for  changing  drills  and 
ten  minutes  for  shifting  the  machine  on  the  bar  to 
start  a  new  hole:  this  would  give  an  average  of 
a  little  over  an  hour  per  hole,  excluding  rigging 
up,  or  time  for  six  holes  per  shift  and  two  rigs. 
I  believe  it  is  the  exception  to  find  this  amount 
of  work  done  by  miners  in  charge  of  several 
machines,  and  there  are  numerous  cases  where 
even  four  holes  are  not  drilled  with  unfailing 
regularity. 

There  are  many  causes  for  this  waste  of  time, 
most  of  them  avoidable,  bul  some  of  them  are: 
low  air  pressure  (no  air  at  all  on  occasions) ; 
air  mains  inconveniently  situated  :  leaky  hoses  ; 
machines  out  of  order  :  bolts  or  nuts  worn  ;  bars 
an  unsuitable  length;  incapable  boys;  broken 
rock  not  cleared  from  the  faces  ;  insufficient  drill 
steel ;  drills  that  do  not  follow  ;  drills  arriving 
late  underground. 

Without  a  doubt,  the  cause  of  most  of  the 
trouble  underground  is  the  drill  question.     Nearly 


all  the  miners  who  appeared  before  the  Com 
mission,  which  has  recently  sent  in  its  report, 
stated  they  were  kept  short  of  steel,  but  still  the 
majority  of  mines  go  on  running  in  the  same 
hand  to-mouth  style.  Drills  come  down  en  masse, 
after  all  the  workers  are  below  ground,  and 
tumbled  out  on  the  station,  where  the  piccanins 
have  to  sort  them  out,  examining  the  number  on 
each  one  before  distributing  them  to  the  different 
machine  runners.  There  are  many  obstacles  to 
hinder  the  quick  delivery,  such  as  loose  rock  on 
the  line,  trucks  in  the  way,  waiting  for  a  trolley, 
etc.  The  pushing  contractor  sends  his  machine 
boys  out  to  bring  in  their  starters,  but  10  minutes 
wasted  means  18  in.  that  might  have  been  drilled, 
and  when  a  start  has  been  made  it  is  as  likely  as 
not  the  following  drills  will  not  "go"  without 
altering  the  position  of  the  machine.  To  obviate 
this  loss  of  time  I  would  suggest  that  machine 
steel  be  sent  down  every  shift  to  be  used  on  the 
following  shift,  in  charge  of  a  white  man  with 
sufficient  boys  under  him  to  sort  them  out  into 
proper  lengths  and  place  them,  clamped  together 
in  sets,  in  a  convenient  position.  This  would 
necessitate  having  more  drills  in  use  at  a  time, 
but  also  in  the  ultimate  saving  of  steel,  and  by 
the  saving  of  time,  reduction  in  costs. 

Machines  out  of  order  is  the  next  most  fruitful 
cause  of  wasted  time.  Any  breakage  generally 
involves  the  loss  of  at  least  one  shift,  and  any 
sort  of  repairs,  requiring  the  machine  to  be  taken 
to  surface  means  two  or  three  shifts  lost.  If 
a  competent  fitter  were  employed  exclusively 
underground,  and  had  a  few  spare  machines  in 
his  charge,  wherewith  to  replace  immediately 
those  sent  up,  the  saving  in  time  would  pay  for 
his  wages  many  times  over.  He  should  inspect 
all  machines  at  frequent  intervals,  report  on  their 
condition,  and  be  generally  responsible  for  them. 
The  other  points  require  little  comment,  but  if 
the  management  and  staff  were  a  little  keener  on 
removing  causes  of  delay  and  made  every  effort 
to  have  everything  necessary  on  the  spot  ahead 
of  time,  drilling  operations  would  run  smoother 
and  it  would  be  possible  for  each  man  to  drill  an 
equal  number  of  holes  per  machine  shift. 

When  all  possible  causes  for  wasting  time  have 
been  removed  by  the  management  it  would 
appear  that  nothing  further  should  be  necessary 
than  to  lay  down  the  minimum  amount  of  work 
required  per  shift  and  average  amount  of  intelli- 
gence in  the  position  and  direction  of  the  holes 
drilled  to  secure  a  reasonable  fathomage,  and 
there  would  seem  no  reason  why  this  should  not 
be  achieved  by  paying  a  fair  day's  wage  in  the 
same  manner  as  is  done  for  work  on  the  surface. 
But  there  is  the  necessary  skill  in  the  use  of 
explosives  to  be  reckoned  with  and  also  the  fact 
that  a  man  can  always  do  a  little   more   work  if- 
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his  pocket  will  be  benefited,  so  thai  one  always 
comes  back  to  the  conclusion  that  the  contract 
ByBtem  yields  the  best  results,  [f  stopes  were 
put  u]>  to  open  tender,  and  all  miners  were 
treated  impartially,  I  believe  we  should  gel  more 
uniform  work  and  see  a  still  furth  t  r<  duction  in 
mining  costs. 

lir.ri.v  in  discussion. 

Mr.  H.  Kenneth  Austin  :  The  chief  difficulty 
in  preparing  the  original  notes  submitted  was 
that  they  might  become  unsuitable  for  a  technical 
society,  and  that  they  might  It  considered  too 
sociological,  too  political.  The  discussion,  how- 
ever, though  small,  has  not  been  unimportant. 
It  lias  been  ascertained  and  established  that  the 
individual  miner  works  best  and  to  the  utmost 
of  his  powers  when  subject  to  the  conditions  of 
a  free,  equitable  contract,  simple,  subject  to  the 
common  law.  and  based  upon  fathomage  of 
ground  broken. 

Much  attention  lias  been  given  to  the  per- 
formances of  "show-rock-drills''  lately,  but 
little  or  none  has  been  paid  to  the  human  factor, 
than  which  there  is  nothing  more  important. 
The  number  of  inches  drilled  per  minute  by 
machines  has  been  noted  to  two  places  of 
decimals,  but  this  kind  of  thing  does  not  give  us 
with  exactness  how  to  attract  and  cultivate  the 
greater  intelligence  needed  to  use  them  properly, 
the  absence  of  which  wre  all  deplore.  The  chief 
advantage  of  the  proposed  "free"  contract 
system  over  long  periods  lies  in  the  fact  that  it 
appeals  to  the  business  side  of  both  employer 
and  employed  ;  where  Kafir  labour  has  to  be 
used,  it  is  specially  advantageous.  It  is  the 
system  which  can  be  most  easily  adjusted  to  the 
constantly  changing  conditions  of  the  labour 
market,  and  the  variation  in  efficiency  between 
one  contractor  and  another.  I  cannot  join  with  Mr. 
A.  Richardson  in  deploring  the  impossibility  of 
finding  a  ''perfect"  system,  for  the  simple  reason 
that  I  consider  the  "  free "  contract  system  is 
the  most  perfect  one  to  suit  conditions  in  this 
Colony. 

Mr.  W.  Taylor  has  very  ably  pointed  out  the 
practical  defects  in  the  details  of  working,  but 
all  the  complaints  made  by  him  are  due  to  the 
fact  that  everything  is  cut  down  to  reduce  the 
charges  for  delivering  material  underground. 
No  doubt,  very  many  of  the  troubles  of  contrac- 
tors are  caused  by  defective  organisation  in  the 
distribution  of  material,  but  this  defect  bears 
equally  upon  everyone.  Providing  that  waste 
and  expense  can  be  prevented,  there  is  no 
objection  to  Mr.  Taylor's  suggestions  about  the 
employment  of  a  competent  underground  titter 
to  look  after  machines,  but  I  have  clearly  laid 
down   that  the  better  plan  will  be  to  train  the 


miners  themselves  ;  in  other  words,  to  attract  ami 
to  train  a  better  class  of  nun  iii  tie-  elements  of 
his  business,  before  be  go  ;  round,  in 

of  leaving  him  to  fumble  about  in  the  darkness 
of  i  mine,  wasting  time  and  capital  in  his 
attempt     t'p    '•making    dirt    for    tie-    mill"    with 

machines  in  bad  order. 

The  alleged   prevailing  conditions,  which  Mr. 
Richardson  described,  where  i tractors  demand- 
ing '"a  price  per  fool     for  sliding  do 
appears  to  be  one  more   fitted   foi    the  region  of 
" comic   opera  "    than    serious    bu  and    it 

reflects  upon  the  ab3urd  discipline,  if  Buch  descrip- 
tion applies  to  any  mine  on  these  fields.  As  Mr. 
Richardson  stated,  there  is,  no  doubt,  a  good 
deal  of  ••  miners'  Muff"  in  the  business  ;  th<  i 
also  no  doubt,  that  tin'  careless  and  casual  method 
of  pricing  contracts  is  the  cause  <■(  tin  trouble; 
tin-  fear  of  a  "cut  "  or  reduction  in  price  a 
some  amount  of  anxiety,  but  tin-  ■'free  contract" 
System  and  open  tendering  with  long  periods  of 
agreement  advocated   by  me   meets  this  defect. 

In  summing  up  the  small  amount  of  discussion 
on  this  paper,  1  have  to  draw  special  attention 
to  the  valuable  contribution  of  .Mr.  \V.  Taylor, 
which  is  a  very  correct  description  in  detail  of 
what  takes  place  in  underground  operations.  The 
attention  of  those,  who  are  responsible  for  carry- 
ing on  underground  work  is  directed  to  the  very 
practical  suggestions  made  by  him.  The  radical 
defects  in  our  present  system  can  only  be  met  by 
the  attraction  of  a  better  class  of  trained  work- 
man, a  skilled  artisan  instead  of  the  navvy  being 
wanted  underground,  and  when  such  men  are 
treated  with  absolute  impartiality  by  capable, 
even  tempered  and  judicious  overseers,  there  can 
be  no  doubt  whatever  that  managers'  difficulties 
with  regard  to  underground  work  will  diminish, 
and  through  greater  efficiency  a  further  reduction 
in  mining  costs  will  be  made  possible.  It  is  the 
common  practice  to  push  all  responsibility  for 
obtaining  better  work  upon  the  shoulders  of  the 
'•shift  boss"  and  mine  captain,  but,  as  stated 
above,  a  skilled  artisan  must  take  the  place  of 
the  ignorant,  careless,  bluffing  miner,  and  in  order 
to  attract  him,  the  writer  has  maintained  that 
the  incidence  of  payment  for  work  done  has  a 
most  important  bearing  upon  whether  we  get 
and  keep  the  right  sort  of  men,  or  not.  Pr<  _ 
is  to  be  made  by  the  choice,  the  conscious  choice, 
of  the  right  path  ;  not  by  fumbling  about  in  all 
directions,  nor  by  the  indolence  which  rests  on 
uncp.iestioned,  established  systems.  Content  in 
the  correct  choice  of  system,  content  in  what 
has  been  secured  by  methods  which  work  with 
the  most  practical  and  satisfactory  results  above 
ground,  one  may  look  forward  to  a  time  when 
the  underground  worker  will  take  his  proper 
position  in    the    industrial    world   and    be  paid 
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according   to  his  ability.     The  payment  of  the 
worker   underground    is   necessarily   a    business 

matter  :  there  is  no  reward  for  him  other  than  the 
pecuniary  one.  His  work  is  very  exhausting; 
iilv  from  home  and  returns  late,  and 
the  rewards  should  be  high  enough  to  enable  him 
stablish  himself  and  his  family  on 
the  spot,  free  from  care  and  want,  Reckless 
waste,  extravagance,  dissolute  and  poverty- 
stricken  lives  have  frequently  been  the  order  of 
the  day  amongst  miners  in  the  past,  indirectly 
making  for  high  mining  costs.  Economy, 
frugality,  self-control,  enrichment  of  life,  is  to  he 
the  order  of  the  day  in  the  future.  To  attain 
these  benefits  in  a  mining  community  we  must 
establish  a  better  type,  a  better  ideal,  and  in  the 
attainment  of  this  broadened,  fuller,  more  per- 
fect life  and  conditions,  the  method  of  payment 
will  have  a  marked,  a  most  material,  effect  upon 
efficiency. 

The  Chairman  :  I  am  sure  you  have  all 
appreciated  Mr.  Austin's  reply,  which  has  some- 
times attained  to  flights  of  eloquence  to  which  we 
are  not  accustomed  in  this  Society,  and  yet  I 
think  it  will  be  found  on  looking  into  it  that  the 
matter  is  as  good  as  the  manner.  Although  in 
some  departments  of  gold-winning  we  may  be 
able  to  give  points  to  the  rest  of  the  world,  yet  in 
the  underground  work  it  is  evident  that  we  have 
a  good  deal  to  learn. 

THE  ORIGIN  OF  THE  GOLD  IN  BANKET 


(Having  reference  to  Prof.  J.  W.  Gregory's  paper 
on  the  same  subject,  read  before  the  Insti- 
tution of  Mining  and  Metallurgy.) 

{Read  at  January  Meeting,  1908.) 


By  J.  S.  Curtis  (Member). 

DISCUSSION. 

Mr.  T.  Lane  Carter:  I  have  only  had  time 
to  take  down  a  few  notes  on  Mr.  Curtis'  paper, 
which  deals  with  a  very  big  subject.  As  a  matter 
of  fact,  a  number  of  people  have  attempted  to 
describe  the  origin  of  gold  in  the  banket,  and 
they  have  come  to  very  different  conclusions.  It 
is  a  question  which  should  be  tackled  by  our 
■Geological  Survey,  and  I  trust  that,  in  the  days  to 
come  when  the  Geological  Survey  has  got  through 
discussing  coal  and  granite  formations  and  so  on, 
they  will  try  to  find  out  for  us  how  the  gold 
got  into  the  banket. 

All  of  you  who  are  acquainted  with  the  work 
done  by  the  Geological  Survey  in  the  United 
States  know  what  able  papers  have  been  given  on 
such  auriferous  districts  as  the  Rand.  I  might 
mention  the  paper  published  some  years  ago  on 


the  Cripple  Creek  district,  and  one  published 
still  t'm  tlier  back  on  Leadville,  Colorado.  These 
air  monographs,  which  are  authoritative  on  these 
particular  districts,  ami  I  hope  we  may  have  the 
same  experience  here,  and  that  the  Geological 
Survey  will  yet  give  us  its  final  word  on  this 
important  subject. 

There  is  one  man  of  all  others  who  I  wish 
could  have  come  here  and  discussed  this  question, 
and  that  is  the  man  who  might  almost  be  called 
the  father  of  the  modern  science  of  ore  deposits. 
I  mean  Prof.  Posepny,  of  Bohemia.  In  his 
classical  work  on  Ore  Deposits*  he  mentions  the 
Rand,  but  unfortunately,  on  account  of  the 
enormous  amount  of  work  he  had  to  do  in 
Europe,  he  never  got  out  to  this  country,  but  I 
think  he  could  have  spoken  with  the  greatest 
authority  if  he  had  come  here  and  made  a  long 
study  of  this  question.  I  will  read  you  what  he 
said  under  the  heading  of  South  Africa.  Unfor- 
tunately he  only  had  a  few  specimens,  and  he 
bases  his  opinion  of  the  formation  here  on  these 
specimens  and  the  literature  on  the  subject  which 
had  been  published  up  to  the  tine  of  his  death. 
"  In  South  Africa,  at  Witwatersrand,  in  the 
Transvaal,  ancient  detrital  deposits  have  yielded 
a  considerable  gold  production.  According  to  E. 
Cohen,  the  Witwatersrand  consists  of  sandstones 
(which  closely  resemble  that  of  Table  Mountain, 
at  the  Cape  of  Good  Hope)  and  dolomites  of  high 
age — undoubtedly  palaeozoic.  Conglomerates  of 
the  same  aye,  intercalated  among  these  strata, 
occur  in  the  vicinity  of  Johannesburg  in  several 
nearly  | parallel  outcrops,  and  are  for  certain 
distances  tolerably  rich  in  gold.  They  are  com- 
posed mostly  of  quartz  pebbles,  sometimes  with 
fragments  not  entirely  rounded,  which  are  united 
by  strong,  ferruginous,  arkose  like  cement.  The 
quartz  pi  l>l>les  aie  sometimes  porous  and  impreg- 
nated with  hydrated  ferric  oxide,  thus  presenting 
the  peculiar  conoded  appearance  so  characteristic 
of  auriferous  quartz.  The  gold  occurs  chiefly  in 
the  cement,  immediately  next  to  the  pebbles.  It 
is  mostly  coarse-grained,  and  sometimes  even 
crystal  due.  The  latter  circumstance  has  raised 
the  question  whether  the  gold  has  not  here  been 
chemically  precipitated,  and  hence  whether  these 
are  detritus  deposits  at  all.  My  standpoint  in 
this  discussion  is  that  I  do  not  deny  the  presence 
of  chemical  influences  in  the  detrital  deposits, 
although  I  have  personally  not  happened  upon 
them.  So  far  as  I  can  judge  from  the  treatises 
of  A.  R.  Sawyer  and  Charles  A.  Alford,  and  from 
a  specimen  of  the  Witwatersrand  conglomerate 
kindly  sent  to  me  by  A.  H.  Haider,  it  is  my 
opinion  that  the  gold  was  mechanically  brought 
into  the  conglomerates  from  still  older  auriferous 

*  Ore  Deposits,  tiy  I'rof.  P.  J.  Posepny,  published  by  American 
Institute  of  Mining  Engineers. 
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quartz  veins  occurring  in  the  rocka  which  form 
tin'  basis  of  this  palaeozoic  formation  ;  and  Bince 
the  idea  of  a  later  entrance  of  the  gold  is  excluded 
by  the  almost  vertical  position  of  the  conglomerate 
beds  near  Johannesburg,  1  suppose  the  gold  to 
have  been  deposited  at  the  same  time  as  the 
detritus.  The  greater  part  of  the  gold,  as  has 
been  said,  occurs  in  the  cement.  There  are  no 
vein-like*  deposits  whatever  in  the  conglomerate  ; 
ami  the  only  chemieal  changes  which  could  be 
presumed  arc  confined  to  the  decomposition  of 
pyrites    and    the    segregation    of    its    contained 

gold." 

Prof.  Posepny's  theory  of  the  deposition  of 
gold  on  the  Eland  is  somewhat  like  that  of  Prof. 
Gregory,  which  the  author  refutes.  Prof. 
■Gregory  claims  that  the  gold  has  been  redissolved 
and  again  precipitated,  whereas  Prof.  Posepny 
simply  claims  that  this  is  placer  gold.  The 
author  has  given  us  his  ideas  very  clearly,  and 
they  differ  entirely  from  those  of  Prof.  Gregory. 
We  may  call  the  author  an  aseensionist  or 
lateral-secretionist,  I  think,  so  tar  as  Hand  depo- 
sits are  concerned. 

We  have  then  these  three  theories,  two  of 
which  are  alike,  and  the  author's,  which  is  entirely 
different  from  the  other  two.  As  I  said  before, 
1  have  the  greatest  admiration  for  Prof.  Posepny's 
work,  but  seeing  that  he  only  had  before  him  the 
literature  published  at  that  time  (which  was 
•extremely  meagre),  and  only  a  few  specimens  to 
form  his  opinion  on,  I  feel  I  must  go  with  the 
author.  It  strikes  me  that  the  way  he  sums  up 
his  case  covers  the  facts  more  satisfactorily  than 
either  Professor  Gregory  or  Posepny  does. 

As  regards  crystalline  gold,  I  remember  in 
1897  seeing  a  very  beautiful  gold  crystal,  which 
was  found  in  the  Pioneer  mine.  I  understand 
that  these  crystals  are  fairly  common,  but  that 
was  the  first  and  the  last  that  I  have  seen.  This 
bears  out  what  the  author  says.  Then,  too,  we 
find  every  now  and  then  remarkable  masses  of 
gold  on  the  Rand.  It  is  not  correct  to  call  them 
nuggets.  Before  the  war  there  was  a  remarkable 
one  found  in  the  Rose  Deep,  I  believe.  It  was 
certainly  not  a  nugget.  It  was  a  mass  of  gold 
•deposited  from  a  solution.  At  the  Ferreira  mine, 
in  190-i,  another  remarkable  mass  of  gold  was 
found,  similar  to  that  of  the  Rose  Deep. 

The  author  refutes  one  remark  made  by  Prof. 
•Gregory  in  regard  to  the  occurrence  of  gold  in 
the  footwall.  I  do  not  see  what  reason  Prof. 
•Gregory  had  to  make  this  statement  as  it  is  in- 
correct to  say  that  the  greater  occurrence  of  gold 
in  the  footwall  is  general,  for  the  gold  occurs  in 
the  hanging-wall  as  often  as  in  the  footwall. 

I  also  agree  with  the  author  when  he  says  that 
Prof.  Gregory's  remark  with  regard  to  the  redis- 
tribution of  gold  after  solution  is  far-fetched  and 


Complicates    matters,  and    I    do    not    see  that  it  is 
at    all.       Another    point  that   tin-  author 

refutes  is  in  regard  to  the  gold  in  tin-  ba 
reels.     This  i>  not  correct  either.     Tic-.-  ol  you 
who  have  examined  tiie  country  rock  and  these 
bastard  reefs  very  carefully,  know  that  gold 
occurs    in    both   places  in   weighable  quant 
The  bastard  rei  n  do  not  contain  much,  hut  they 
certainly  do  contain  an  appreciable  amount.     The 

author  refers  to  the   "  bullet      p  Etiefc- 

fontein.  I  do  not  know  whether  he  is  acquainted 
with  the  West  Kind,  but  there  is  a  very  bat 
ing  occurrence  on  the  Lancaster  mine  in  the 
ECimberley  reef  series.  As  you  know,  this 
is  not  worked  anywhere  on  the  Eland  except  at 
the  Lancaster  and  the  Lancaster  West.  ( >ut 
there  it  is  their  main  gold  producer.  In  the 
ECimberley  series  you  often  see  pellets  of  pyrites 
of  varying  sizes.  There  seems  to  be  a  connection 
between  the  occurrence  of  pellets  and  the  amount 
of  gold  in  the  rock. 

Another  point  which  the  author  brings  out  is 
that  gold  jumps  from  one  reef  to  another.  A 
most  interesting  point  on  the  Eland  is  that  a  reef 
which  is  of  very  good  grade  in  the  central  Rand 
increases  or  diminishes  in  value,  as  the  case  may 
be,  as  you  go  either  east  or  west. 

The  author  mentions  also  finding  several  other 
minerals  in  the  banket.  I  can  bear  out  this 
statement.  We  have  very  often  found  inter- 
esting collections  of  minerals  in  the  banket 
itself.  In  one  place  on  the  West  Rand  we  have 
quite  a  large  number  of  faults,  and  there  has 
been  a  large  amount  of  water  action,  and  in  con- 
sequence there  is  some  deposition  of  different 
minerals.  I  have  a  piece  of  banket  which  is  full 
of  galena  and  zinc  blende,  and  of  high  gold  value. 

I  disagree  somewhat  with  the  author  when  he 
says  that  the  bigger  the  pebble  the  richer  the  ore. 
I  can  show  him  in  my  district  some  of  the 
finest  and  most  superb  looking  pebbles  the  world 
ever  saw,  and  there  is  no  reef  in  the  country 
which  can  compare  with  it  in  looks,  but  unfortu 
nately  when  you  assay  it  you  find  that  the  g<">ld 
is  missing. 

With  regard  to  the  question  of  chutes  versus 
patches,  I  agree  with  the  author  that  we  get  well 
defined  chutes  on  the  Rand.  Besides  the  Central 
Rand  chutes  there  are  several  others,  one  of  which 
I  am  well  acquainted  with,  being  the  Champ  d  Or 
chute.  There  is  one  of  the  best  examples  on 
the  Nigel  mine.  These  bear  out  the  author's 
statement  where  he  refutes  Prof.  Gregory's 
assertion  that  chutes  do  not  occur  on  the  Band. 
Prof.  Gregory  says  they  are  patches,  but  I  agree 
with  the  author  that  we  get  well  defined  chutes 
on  the  Rand. 

The  Chairman :  We  all  thank  Mr.  Lane 
Carter  for  his  enlightening    remarks.     I  should 
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like   to   make   a    few    remarks  myself.     In  dis- 

-    of    this    sort    it    would    be    well    if 

chemists  and  g     log  sts  i      Id  consult  together, 

for  as  a  matter  of  fact  1  think  the  two  fields 
are  kept  too  wide  apart.  A  chemical  point 
which  has  some  bearing  on  this  discussion,  is 
the  extreme  instability  of  all  the  compounds 
of  gold  even  at  comparatively  low  tempera- 
There  is,  as  far  as  1  remember,  no 
compound  of  gold  which  will  stand  300c  (.'..  so 
that  if  the  gold  has  come  up  from  any  depth  it  is 
difficult  to  see  how  it  could  have  come  up  as  any 
e  •  :  compound  of  gold  in  solution.  The  alter- 
native supposition  to  that  made  by  geologists  is 
that  the  gold  might  be  in  simple  solution  in  water. 
Now  it  is  true  that  for  the  purpose  of  expounding 
the  modern  theory  of  solution  it  is  necessary  to 
te  that  all  metals  are  soluble  in  water,  but 
it  has  beeu  found  that  the  solubility  of  gold  in 
water  is  exceedingly  small,  possibly  the  smallest 
of  all  the  metals,  and  something  like  one  part  in  a 
million  millions.  The  other  point  is  with  regard 
to  the  physical  properties  of  water.  Geologists 
sometimes  give  the  impression,  in  talking  of  other 
aqueous  problems,  that  water  can  exist  at  any 
temperature.  Now  the  critical  temperature  of 
water  is  about  330°  C,  a  comparatively  low  tem- 
perature, and  one  which  is  attained  at  compara- 
tively shallow  depths  in  the  earth,  whence  it 
follows  that  no  sort  of  aqueous  solution  at  all  can 
exist  above  330"  C.  One  must  therefore  assume 
from  that,  that  if  the  gold  really  has  come  from 
any  great  depth,  it  cannot  have  come  up  with 
water  as  a  solvent;  and  I  therefore  think  that 
the  theories  which  make  iron  pyrites  the  gold 
solvent,  are  far  more  likely  than  the  others. 

EXPERIMENTS  IX  FIRE  ASSAYING  AT 
THE  REDJANG  LEBONG  MINE,  SUMATRA. 


(Read  at  September  Meeting,  1907.) 


By  G.  B.  Hogekbaad  (Associate). 

DISCUSSION. 

Mr.  J.  E.  Clennell  (contributed)  :  Although 
I  have  not  had  the  pleasure  of  seeing  this 
paper  in  the  September  Journal,  I  gather  from 
the  discussion  on  it  that  it  rovers  the  same 
ground  as  a  report  which  I  received  some  time 
since  from  Mr.  Hogenraad,  and  hope  I  may  be 
allowed  to  make  a  few  comments  on  the  points 
raised,  if  the  paper  is  still  open  for  discussion. 

I  entirely  agree  with  Mr.  Wilmoth  and  Mr. 
Whitby  that  the  use  of  borax  was  not  the  cause 
of  the  losses  of  gold  and  silver  observed  ;  in  my 
opinion,  the  low  results  with  the  original  flux 
were  chiefly  due   to   insufficient   litharge,   or  to 


is  of  charcoal,  rendering  the  charge  some- 
what infusible  and  hence  causing  mechanical 
losses.  As  this  flux  had  formerly  given  satis- 
factory results,  1  am  inclined  to  think  that  some 
change  has  occurred  in  the  average  character  of 
the  samples  dealt  with  at  the  Redjang  Lebong 
assay  office,  probably  an  increase  in  the  amount 
of  pyrites  and  possibly  also  of  selenium.  How- 
ever, the  point  of  chief  interest  is  the  influence 
of  borax  on  the  assay  charge,  and  as  I  have 
recently  had  occasion  to  test  this  point  in  refer- 
ence to  another  class  of  ore,  the  conclusions 
arrived  at  may  possibly  be  of  some  interest  to- 
assayers  on  the  I  land. 

Without  going  into  details,  I  may  say  that  the 
ore  on  which  these  tests  were  made  was  similar 
in  general  character  and  appearance  to  the  Rand' 
banket,  but  was  practically  free  from  iron  pyrites, 
though  carrying  considerable  quantities  of  irom 
in  the  form  of  black  oxide,  perhaps  titaniferous, . 
and  that  a  large  part  of  the  gold  appears  to  be 
intimately  associated  with  the  oxide  of  iron. 

An  average  of  297  assays  made  without  using 
borax  gave  the  result  18*169  dwt.  An  average 
of  297  assays  made  on  the  same  samples,  and' 
with  similar  fluxes,  but  containing  borax,  gave 
the  result  18"l£5  dwt.,  showing  a  slight  advant- 
age for  the  borax  flux.  Unfortunately,  I  have 
no  opportunity  of  experimenting  on  an  ore  rich' 
in  silver,  but  I  think  it  may  safely  be  concluded 
that  the  use  of  a  moderate  amount  of  borax  is 
at  any  rate  not  detrimental  in  the  assay  of  free- 
milling  gold  ores. 

In  the  course  of  these  experiments  the  follow- 
ing points  were  observed  : — 

(1)  A  large  excess  of  borax  gives  a  hard, 
stony  slag,  very  difficult  to  separate  clean  from 
the  lead  button.  In  hammering  out,  the  slag 
flies  to  pieces  violently,  carrying  with  it  a  portion 
of  the  lead  ;  some  part  of  it  is  sure  to  be  lost, 
unless  extreme  care  be  taken  in  collecting  all' 
the  fragments.  This  may  very  possibly  be  a 
cause  of  some  of  the  observed  losses  through- 
the  use  of  borax. 

(2)  When  no  borax  at  all  was  added,  the 
button  usually  separated  quite  clean  from  the 
slag  ;  the  latter  was  amber-coloured  and,  while 
cooling,  a  scum  of  straw-coloured  crystal  collected1 
on  the  surface.  The  addition  of  borax  rendered 
the  charge  distinctly  more  fusible  ;  this  seems  to- 
be  contrary  to  Mr.  Hogenraad's  view,  as  he 
apparently  ascribes  the  sticking  of  the  lead  to- 
the  moulds  to  the  extreme  fluidity  of  the  non- 
borax  slag.  I  should  be  inclined  to  draw  the 
opposite  conclusion  :  the  fact  of  the  lead  leaving 
the  pot  before  the  slajr,  would  seem  to  show  that 
the  latter  was  not  sufficiently  fluid. 

(3)  The  non-borax  flux  was  considerably  more 
deliquescent  than  the  ordinary  borax   flux  ;  this,. 
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however,  caused  no  inconvenience,  unless  the 
fusions  happened  to  be  left  in  the  moulds  for 
BOme  hours  alter  pouring. 

i  I)  l'.\  using  a  small  quantity  of  boras  in  the 
charge,  not  exceeding  5  to  10  gm.  per  A.T.  of 
ore,  it  was  found  that  ;i  uniform  fusible  slag 
was  produced  without  any  noticeable  amount  ol 
the  scum  above  mentioned  ;  the  buttons  could  be 
detached    from   the  slag  by  a   slighl    blow,  and 

none  of  t  he   lead  adhered   to  the  slag. 

With  regard  to  the  reducing  power  of  charcoal 
on  litharge,  Mr.  Bogenraad  is,  no  doubt,  correel 
in  stating  that  the  button  of  •">  I  to  35  gm.  lead 
is  obtained  by  fusing  a  mixture  of  I  gm.  char- 
coal with  an  excess  of  litharge,  in  the  absence  of 
interfering  substances.  But  such  conditions  do 
not  obtain  in  an  ore  assay.  A  part  of  the  char- 
coal may  be  consumed  in  reducing  metallic  oxides 
or,  in  an  uncovered  crucible,  may  lie  oxidised  l>y 
the  atmosphere.  On  the  other  had,  a  part  of 
the  litharge  may  go  to  form  silicate  of  lead 
with  the  quartz  of  the  ore,  this  compound  being 
only  reduce, I  with  difficulty  by  charcoal,  and 
some  lead  may  be  produced  by  the  reducing 
action  of  metallic  sulphides,  etc.,  on  the  litharge. 
Hence  the  weight  of  lead  obtained  cannot  be 
predicted  from  the  composition  of  the  flux.  In 
general,  an  excess  of  litharge  over  the  theoretical 
amount  should  be  used.  Jn  the  case  of  the  ore 
on  which  my  experiments  were  made,  the  average 
quantities  of  lead  obtained  per  gramme  of  char- 
coal in  the  charge,  with  three  different  fluxes, 
each  containing  soda,  borax,  and  a  moderate 
excess  of  litharge  were  respectively  193,  18-7, 
and  18-3  gm.,  this  low  result  being  probably 
due  to  the  oxidising  effect  of  the  ferric  oxide  in 
the  ore. 

The  fluxes  finally  adopted  as  giving,  on  the  whole, 
the  most  satisfactory  results,  were  as  follows  :  — 

A  B  C 

if 

Class  OF  Samples.  2  =  .,•         2  2 


Flux  :  Parts  by  weight  : 

Bicarbonate  of  soda  ... 

Fused  borax  glass 

Litharge    ... 

Charcoal    ... 
Weight  of  charge : 

Ore  for  assay 

Flux  (grammes) 

Cover  of   soda  (grins.) 

Crucibles  used  (Batter- 
sea) 

Cupels  (Mabor; 

Approximate  weight  of 
lead  buttons  ob- 
tained (grammes)... 


2,500  2,400  3,600 

200  200  400 

2,500  2,400  3,600 

60  50  60 

1A.T  2A.T  4A.T 

120  200  300 

10  15  20 

G  H  Xo.  12 

Xo.  7  Xo.  8  Xo.  8 


20-2     19.2 

■  harci  >al    and 


30 


40 


45 


Lead  reduced  per  gnu. 
charcoal    (gramnv  : 

(varies   slightly    with    quali 

nai up'  of  ore  . 

It  is  perhaps  nect  try  to  point  out  that  the 
charges  adopted  were  parti)  determined  by  the 
stock  of  Suxes  and  crucibles  available,  and  could, 
no  doubt,  be  improved  under  ideal  conditions;  for 
example,  carbonaleof  soda  might  advantageously 
be  used  instead  of  bicarboni 

I  have  purposly  omitted  all  details  of  m\  ex- 
periments, as  these  have  already  been  submitted 
for  publication  elsewhere. 

SOME    FEATURES   OF   SILVER    ORE 
TREATMENT  IX   MEXICO. 


By  W.  A    Caldeco-j  i.   B.A.,  \'.r  s.  (Member). 

Part  II. — Theoretical  Considerations. 

Mr.  W.  A.  Caldecott  (contributed)  :  1  wish 
to  point  out  an  error  which  has  i  cenrred  in  the 
second  part  of  my  paper.  On  p.  267  of  the 
.March  Journal,  firsl  column,  I ' »t li  line, 
"  50  c.c.  of  each  of  which  was  titrated  with  0  01 
sodium  sulphide  solution,"  instead  of  as  there 
printed. 

NOTES  ON   HAND  MINING. 


(Read  at  March   Meeting,  1906 
By  Tom  Johnson  (Member). 

DISCUSSION. 

Mr.  A.  L.  Edwards:  The  author  in  his 
valuable  paper  puts  forward  the  suggestion 
that  the  sand  residues  from  the  cyanide  works 
should  be  hauled  to  the  mine  shaft  and  util- 
ised in  tilling  up  the  old  stopes,  claiming  that  the 
residues  could  be  hauled  to  the  shaft  at  a  cost 
considerably  below  that  of  hauling  the  same 
material  to  the  dump.      As  far  as  comparisons  of 

mere  costs  go,   it  will  at   once    b< iceded  that 

he  is  right,  but  the  more  pertinent  question 
which  will  appeal  to  those  most  conversant  with 
the  physiological  effect,  which  the  combination  of 
cyanogen  and  the  acid  waters  of  the  mine  will  pro- 
duce is,  "is  it  safe  for  the  worker-  down  below?" 
and  we  must  bear  in  mind  that  the  health  and 
safety  of  the  men  underground  is  of  even  greater 
importance  than  economy  of  working  costs,  how- 
ever desirable  this  might  otherwise  be. 

It  is  essential  that  in  our  endeavour  to  reduce 
working  costs  we  must  not  be  allowed  to  over- 
look the  health  and  welfare  of  the  employee,  for, 
anxious  as  we  all  are,  to  reduce  working  costs  to 
the  absolute  minimum,  and  willingly  as  we  would 
all  help  to  attain  this  highly  desirable  end,  we 
must  recognise  the  fact   that  this  is  one  of  the 
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i  raiea  that  cannot  be  recommended  for  adop- 
tion, because  the  health  and  safety  of  the  men 
employed  in  the  mine  must  be  the  guiding  and 
deciding  factor  in  this  particular  instance. 

It  may  not  be  out  of  place  lure  to  point  out 
that  this  intended  method  of  dealing  with  the 
sand-  residues  has  already  been  tried  on  these 
fields  and  abandoned.  When  the  cyanide  process 
was  first  being  adopted  here,  it  was  one  of  the 
conditions  obtaining  in  the  contract  between  a 
company  and  a  syndicate  that  the  whole  of  the 
d  sands  had  to  be  carted  to  the  company's 
mine  and  dumped  down  the  old  stopes.  This  dump- 
ing continued  until  the  company's  manager  found 
that  the  results  that  ensued  were  not  conducive 
to  the  health  of  the  employees  engaged  below. 
It  may  be  information  to  some,  that  Blyth  in 
liis  book  on  poisons,  p.  l'l  1.  draws  attention  to 
the  fact  that  all  cyanide  workers  invariably  suffer 
from  giddiness,  noises  in  the  ears,  difficult  re- 
spiration, pain  over  the  heart,  a  feeling  of  throat 

-triction,  loss  of  appetite,  nausea,  etc. 

The  author  in  his  endeavour  to  reduce  work- 
ing costs  may  rest  assured  that,  he  will  have  the 
whole-hearted  support  and  endorsement  of  the 
members  of  this  Society,  and  it  will  indeed  be 
a  glorious  day  for  the  mining  industry  when  the 
present  disproportion  between  the  mining  and 
milling  costs  sha  1  have  been  sensibly  reduced. 
The  cost  of  mining  and  hauling  a  ton  of  rock 
is  approximately  10s.  per  ton  to-day,  yet  a  ton 
of  ore  can  be  treated  in  the  reduction  works  and 
have  95%  of  its  gold  values  won  at  an  inclusive 
cost  of  5s.  Nov.-  the  difference  between  these 
two  amounts  is  altogether  too  great  to  allow  of 
their  being  accepted  as  standards  of  what  the 
future  working  costs  should  ultimately  be,  and 
it  is  to  the  reduction  of  costs  in  this  direction 
that  we  are  all  earnestly  looking  forward. 

The  meeting  then  closed. 

KESCUE  APPLIANCES  :    LESSONS  FROM 
GLENX'OE. 


(Read  at  March   Meeting,  1908). 

By  H.  Kestneb. 

After  a  historical  introduction  in  which  the 
author  discussed  earlier  forms  of  apparatus,  he 
pr<  iceeds  as  follows  :  The  fir.-t  impulse  to  construct 
a  circulation  rescue  apparatus  was  given  by  Prof. 
Albert  Habets  of  Liege.  At  the  Brussels  exhibi- 
tion, there  was  introduced  for  the  first  time, 
in  the  respiratory  appliances  of  .Messrs.  Theodore 
Schwann  and  E.  Schulz,  a  principle  entirely 
different,  and  which  appears  thoroughly  worthy 
of  study  as  an  advance  towards  the  solution 
of    the    problem   in    which   we   are   interested. 


As  my  paper  would  become  too  extended  in 
reviewing  the  ideas  of  Prof.  Schwann,  1  will 
abstain  from  describing  this  special  apparatus. 
However,  1  would  here  mention  that  it  has 
l>een  recognised,  that  he  had  actually  produced 
portable  oxygen  breathing  appliances  half  a 
century  ago.  It  is  especially  to  be  noted  that 
his  ideas  were  not  limited  to  those  appliances  in 
which  gaseous  oxygen  under  pressure  could  be 
carried  about,  but  that  he  had  already  fully  con 
sidered  the  employment  of  a  material  for  the 
simultaneous  absorption  of  carbonic  acid  and 
evolution  of  oxygen,  in  the  form  of  hydrated 
barium  peroxide,  in  a  similar  way  to  that 
employed  in  the  pneumatogen  of  Prof.  M.  Bam- 
berger and  Dr.  Fr.  Boeck.*  It  is  difficult  to 
understand  why  the  Schwann  apparatus  had  for 
so  many  years  been  entirely  forgotten,  although  it 
had  been  twice  publicly  exhibited,  and  why  the 
same  appears  to  have  been  the  case  with  the 
apparatus  of  Mr.  H.  A.  Fleuss,  which  was 
designed  on  similar  lines.  This  latter  apparatus, 
exhibited  in  the  year  1880  in  Great  Britain, 
was  much  discussed  at  the  time  ;  it  was  practi- 
cally employed  in  the  Seaham  Collieries  in  the 
county  of  Durham,  and  subsequently  modified  at- 
the  German  Government  mines  at  Saarbriicken. 

The   employment   of   the  Schwann    apparatus 
was  vehemently  opposed  by  Prof.  Paul  Bert,  who 
maintained,  that  the  respiration  of  pure  oxygen 
was  injurious  to  man.      Prof.  Schwann  was  able 
completely  to  refute  this  view  by  a   series   of  ex- 
haustive  experiments    upon    men    and    animals. 
The  refutation   was  not,    however,  very  strongly 
believed  in,  and  the  belief  in  the  injurious  effects  of 
breathing  pure  oxygen  exists  even  at  the  present 
date,  a  circumstance  upon  which  I  will  touch  sub- 
sequently.     One  circumstance,  which  must  have 
hindered,  in  a  great  measure,  the  employment  of 
the  Schwann  apparatus  in  general  mining  practice 
is,  that  it  did  not  supply  the  quantity  of   oxygen 
really  necessary  for    men    undergoing   muscular 
exertion.       Prof.     Schwann    assumed    that    the 
quantity  of  30  cub.  in.  (03  litre)   of  oxygen  per 
minute    was    sufficient    for    the    wearer    of    the 
apparatus      Whether  he  considered  this  amount 
really    sufficient    for    a    man    engaged   in   active 
work,  or  whether  he  set  the  figure  so  low  in  order 
to   diminish    the  weight  of  the   apparatus  to  be 
carried  by  the  operator,  X  am  unable  to  say.     It- 
is,  however,  clear  to-day  that  it  is  not  possible  to 
maintain     human    breathing   satisfactorily    with 
!  the    above  quantity  of    oxygen,    when    there  is- 
violent  muscular  exertion.      This  matter  has  been 
made  clear  by  the   physiological   experiments  of 
various    investigators,    amongst    whom1  I     may 
mention  Dr.  Leo  Zuntz.     In  his  "  Investigations- 
upon   the  supply   of  air  and  the  conversion  of 

*  See  this  Journal,  vol.  vi.,  p.  197,  by  A.  Printer. 
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energy  in  cyclists"  (Untersuchungen  iiber  den 
Ga8wechse]  und  Energie  Qmsatz  dea  Radfahrers, 
L899,  Berlin),  the  consumption  of  oxygen  dur- 
ing the  period  oi  real  of  the  human  bodj  is  given 
as  16*1  cub.  in.  (263  c.c.)  per  minute,  at 
pared  with  the  value,  for  rapid  movement  upon 
the  bicycle,  of  143*4  cub  in.  (2,331  c.c.)  per 
minute,  so  that  violent  exertion  requires  about 
S"9  trmes  as  much  of  this  gas  as  is  absorbed 
when  the  body  is  at  rest.  The  speed  attained  on 
the  bicycle  with  the  above  high  consumption  of 
oxygen  amounted  to  about  13*294  miles  <  l.'  1  •.'»'.>  I 
km)  per  hour,  which  can  be  looked  upon  as  an 
ordinary  speed  for  an  experienced  cyclist. 

Experiments  performed  at  the  Shamrock  mines 
in  Westphalia  have  led  to  the  conclusion  that,  in 
a  breathing  appliance,  the  regular  supply  of 
122  cub.  in.    (2  litres)  of  oxygen   per  minute  is 

ssary,  and  that  this  is  amply  sufficient  for 
vigorous  exertion.  These  tests  do  not  pretend 
to  have  the  value  of  experiments  such  as  might 

ixried  out  in  a  scientifically  equipped  labor- 
atory by  the  aid  of  trained  experimenters.  Through 
the  above-mentioned  experiments  of  Dr.  Leo 
Zuntz  and  other  investigators,  the  experiments 
at  the  Shamrock  mines  received  a  most  valuable 
confirmation,  and  these  experiments  laid  the 
foundation  for  the  principles  controlling  the 
design  of  the  magazines  for  oxygen  under  high 
pressure  for  breathing-appliances.  The  modern 
breathing-appliance  differs  in  the  following  not- 
able point-  from  that  devised  by  Prof.  Schwann, 
besides  the  above  noted  modification  in  the 
quantity  of  gas  : 

1.  A'alves  have  been  done  away  with  and  re- 
placed by  the  automatic  circulation  of  the  _ 
through  the  regenerating  vessel  without  making 
any  demands  upon  the  respiratory  muscles  :  and 
by  bringing  the  fresh  gases  direct  to  the  month 
of  the  bearer  of  the  apparatus. 

2.  The  mechanical  purification  of  the  regener- 
ated gas,  together  with  its  simultaneous  cooling 
and  removal  of  moisture,  by  a  porous  absorbent 
placed  close  behind  the  connecting  pipe  in  the 
regenerating  vessel,  the  pipe  being  placed  behind 
the  regenerating  vessel. 

3.  The  automatic  unloading  of  the  air  bag 
containing  respirable  air,  carried  on  the  wearers 
breast,  by  means  of  a  spring  escape  valve. 

4.  Closing  the  nose  by  application  of  the 
smallest  possible  surfaces,  namely,  by  plugging 
the  nostrils. 

5.  By  adapting  the  outward  form  of  the  entire 
appliance  to  the  narrow  space  generally  available 
in  accidents  of  the  kind  here  referred  to,  and  the 
protection  of  the  apparatus  against  external  injury. 

How  these  ideas  have  been  worked  out  will  be 
shown  by  the  construction  of  the  "  Shamrock" 
apparatus,    which,    I   may   say,    was  exclusively 


employed   by  the  rescue  party  in  their  work  at 
the  Courrieres  mines,      The  idea   of  doing  away 
with  th^   valves  was  already  worked  out    in  the 
yea*     1 896,    in    the  pneumatophore,   \\ hi  I 
broughl    out    by    Messrs.    Rudolf    Walcher    von 

I         dale  and    Prof.   (  rUStaV  I  iai  tica  . 

1  do  not  propose  to  enter  upon  the  question  "t 
valve  defects,  which  have  been  exhaustively  re- 
ferred to  iii  papers  upon  the  subject.  Various 
engineers  have,  at  differenl  time-,  arrived  at  the 
conclusion  that  the  power  contained  in  the  highly 
compressed  oxygen  i-  sufficient  t"  cause  the 
expired  air  to  traverse  the  vessel,  wherein  it  is 
freed  from  carbon  dioxide.  This  object  ha-  here 
been  attained  by  injector  7.  delineated  in  the 
diagram.      Tie  in    the   two  bottl 

compressed  to  1.70  \  lb.  per  -o.  in.  |  120  atm.) 

The  "Shamrock"    re-cue   apparatus   exhibits 
very    considerable    improvemi 
with  other  existing  constructions,     li.   particular 
tic  so-called   automatic  device  and   t 
have  been  improved,  so  that  the  apparatus  is  now 
capable  of  yielding  a  guarant  lation  up 

to  60  litre-  (about  15  gallons)  of  purifii 
minute.     The    mouth   jet    of   this   apparatus    is 
unique,  since  every   possibility 
avoided.     The   purified  air,    rich    in    •       _     . 
introduced  directly  into  the  mouth  of   the  v.  ■ 
of  the  apparatus,   while  the   exhaled    breath  is 
also  sucked  off  at  that  point,  so  that   no  exhaled 
air  can  be  inhaled  again.     A  very  noticeable  and 
very  appreciable  advantage   lies   in  the  tact  that 
tic  usual  nose  dip  is  done  away  wit1',  the  us 
which    had    the    disadvantage    that    it    coul 
knocked   off,    thus   entail;    g  g  ijer  to  the 

user.     The  clip  is  replaced  by  a  nose  cap,  which 
not    only    securely    retains    the    plugs 
which,    s  I    with   vaseline    or    the    like,    are 

inserted  into  the  nostrils,  but  also  makes  it 
impossible  for  the  mouthpiece  to  drop  out  of  the 
mouth.  The  mounting  of  the  regenerator  has 
been  retained  on  the  chest  andas  near 
to  the  mouth  in  view  of  the  great  adv.:  I  - 
this  arrangement.  The  construction  of  the  re- 
generator, however,  has  been  completely  altered, 
and  it  ensures  a  more  perfect  absorption  of  the 
carbonic  acid  than  has  ever  been  attained  bel 
The  regenerator  is  so  arranged  that  it  can  be 
easily  changed.  The  same  is  manufactured  in 
two  different  types.  In  the  one  type  the  regener- 
ator may  always  be  refilled,  while  in  the  other 
type  the  complete  regenerator  is  thrown  away 
after  use.  The  air  bags,  which  act  -  -  voirs, 
are  mounted  between  the  regenerator  and  the 
30  as  to  protect  them  and  also  to  prevent 
their  being  compressed.  They  are  of  such  a  size,  and 
are  connected  to  the  circulating  current  of  air  in 
such  a  manner,  that  even  in  the  event  of  the 
hardest  work  being  done,   a  sufficient  supply  of 
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fresh  air  is  available,  and  they  also   contain  suffi- 
cient room  to  permit  of  comfortable  exhalation. 

The  mode  of  operation  of  the  apparatus  is 
briefly  as  follows  : — After  the  cheek  valve  2  has 
been  opened,  the  compressed  oxygen,  contained 
in  the  two  steel  bottles  l.l.  passes  through  the 
T-i'ieces  4,  which  is  provided  with  a  pressure 
gauge  3.  to  the  reducing  valve  •"',  which  i>  pro- 
vided with  a  safety  valve  6.     The  pressure  of  the 
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oxygen  is  hereby  reduced  to  about  1  atm.,  and 
it  then  enters  into  injector  7.  The  injector,  by 
means  of  the  high  velocity  of  the  flowing  oxygen, 
sucks  the  air  (purified  from  carbonic  acid)  com- 
ing from  the  regenerator  10  through  the  pipe  8 
and  hose  It.  The  purified  air  is  then  mixed  in 
the   injector   with   fresh  oxygen  and  i>  pressed  by 


the  same  through  the  connecting  hoses  and 
tub's  11,  12,  13  and  the  mouth  jet  14  into  the 
mouth  of  the  wearer  as  good,  wholesome  air,  rich 
in  oxygen  and  purified  from  carbonic  acid. 

The  mouth  jet  14  is  divided  into  two  chambers 
by  a  partition  wall,  as  shown  in  figure  2. 
Through  the  upper  chamber  the  purified  air, 
enriched  in  oxygen,  is  forced  directly  into  the 
mouth  of  the  wearer  of  the  apparatus,  while  the 
exhaled  air  is  sucked  oft*  through  the  lower 
chamber.  Thus,  in  this  arrangement,  any  pos- 
sibility of  dead  gas  space  is  avoided.  Any 
saliva  which  might  be  formed,  flows  through  the 
tubing  18  and  the  pipe  19  directly  into  the 
saliva  trap  22,  which  is  closed  with  a  screw  cap. 
The  nose  of  the  wearer  is  closed  by  plugs  of 
cotton,  which  are  inserted  into  the  nostrils  and 
which  are  greased  with  vaseline  or  the  like. 
They  are  prevented  from  dropping  out  by  the 
nose  cap  17.  so  that  a  perfect  and  comfortable 
means  of  closing  the  nose  against  the  access  of 
the  surrounding  noxious  gases  is  afforded,  the 
mouth  jet  14  being  at  the  same  time  securely 
retained  with  the  mouthpiece  15  by  the  strap  16. 
The  exhaled  air  is  carried  off  directly  from  the 
mouth,  as  already  mentioned,  by  the  mouth  jet 
14,  hose  18  and  tube  19,  and  is  admitted  into  the 
regenerator  10.  The  exhaled  air  passes  through 
the  elbow  pipe  23  into  the  lower  part  of  the 
regenerator  10,  through  which  it  flows  in  the 
direction  indicated  by  the  arrows,  being  then 
sucked  off  at  9b.  As  shown  by  the  drawing,  the 
regenerating  substance,  caustic  potash  and  kiesel- 
guhr,  is  arranged  in  several  layers  25,  25,  in  the 
regenerator  10.  These  layers  consist  of  wire 
cages,  there  being  this  great  advantage  in  their 
construction,  that  both  the  upper  and  the  lower 
surface  of  the  carriers  of  the  regenerating  sub- 
stance are  rendered  available.  In  view  of  the 
comparatively  large  surface  created  thereby  an 
exceptionally  good  absorption  of  carbonic  acid  is 
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effected.  In  the  middle  of  the  several  bozea  25, 
25,  an  impervious  mass  of  absorbing  Bubstance  is 
arranged,  which  prevents  the  air  to  be  purified 
from  passing  through  the  regenerator  in  any  othei 
but  the  predetermined  manner  and  absorbs  at  the 
same  time  any  moisture  that  might  be  formed. 
The  regenerator  is  furnished  either  completely 
filled  and  is  thrown  away  after  use,  or  it  is 
provided  with  a  removable  cover  2 1  and  may  be 
refilled  at  the  mine  by  the  insertion  of  a  new 
charge  25,  25,  so  as  to  become  again  available  for 
service.  This  arrangement  possesses  the  advant- 
age that  it  is  possible  to  control  the  condition 
and  quality  of  the  regenerating  substance  and  by 
this  means  accidents  arc  avoided.  The  regenera- 
tor is  easily  exchangeable. 

The  pipes  12  and  19  pass  through  the  inhaling 
bag  20  and  through  the  exhaling  hag  21 
respectively,  and  are  in  communication  with 
these  two  bags  by  suitable  openings.  The  in- 
haling hag  "JO  serves  as  a  storage  receptacle  for 
the  purified  air  enriched  with  the  oxygen,  in 
order  to  be  able  to  dispose  of  a  sufficiently  large 
supply  for  inhaling  purposes  when  an  extraordin 
aril y  large  amount  of  air  is  needed.  The  exhaling 
hag  21  serves  as  a  compensator  when  quicker 
exhaling  takes  place. 

Inasmuch  as  I  he  apparatus  furnishes  consider- 
ably more  purified  air,  enriched  with  oxygen,  than 
is  required  under  ordinary  operating  conditions, 
the  lower  end  of  the  pipe  19  is  provided  with  a 
l>i"\ving-oft'  valve  26,  through  which  the  excess  can 
escape.  In  order  to  keep  the  apparatus  always 
ready  for  use,  the  regenerator  must  he  protected 
against  the  entrance  of  atmospheric  air,  while  it  is 
not  in  use,  arrangements  being  provided  for 
this. 

The  contents  of  the  two  bottles  of  oxygen  are 
.sufficient  for  fully  two  hours'  work,  pressure 
gauge  3  indicating  exactly  the  number  of 
minutes  the  oxygen  contained  in  the  bottles  will 
suffice  for.  The  hand  of  the  pressure  gauge 
must  point  to  120  after  charging. 

The  construction  of  the  apparatus  is  such  that 
the  different  parts  are  distributed  both  upon  the 
chest  and  back.  The  part  which  rests  upon  the 
back  is  completely  protected,  if  desired,  by  a  flat 
knapsack,  and  as  there  are  no  projecting  parts 
the  possibility  of  it  getting  caught  and  being 
injured  is  almost  impossible.  The  wearer  of  the 
apparatus  is  not  hindered  in  any  way  in  his 
movements  and  is  able  to  enter  with  the  appara- 
tus into  the  most  difficult  and  narrowest  places 
of  the  mine.  The  covered  opening  provided  on 
the  knapsack  permits  of  the  pressure  gauge 
being  observed. 

The  range  of  vision  is  not  interfered  with  in 
any  way  in  this  apparatus,  smoke  goggles  being 


d  only  when  inconvenience  or  injurs   to  the 

eyes,  i>>   fumes  or  the  like,  is  to  be  feared  ;  in 

mosi    c.i^e.-,    it    is    impossible    t>i  thoul 

les. 

Tin'  same  apparatus  maj  be  used  in  connection 

with  the  helmet,  and  in  this  case  the  two  1 

L3  ami    18  are  >crewed  directly  OP  to  the    helmet. 

A-  regards  the  analysis  of  the  samples  of  air 

taken  in  certain  experiments  with  the  Shamrock 
apparatus,    I    wish  only  t<>  refer  to  those  which 
were  taken  from  the  tube  leading  to  the  mouth 
and    ch.se    to    the    mouth   during    the    period    "| 
inhalation   of  the  wearer.     These  analyses  have 
been    published    in    "  Die   jiingste    Entwicklung 
der  A-tmungsapparate   unter  besonderer  Beriick- 
sichtigung  der  auf  der  Zeche  '  Shamrock '   I   11 
neuerdiugs    ausgefuhrten      Versuche,"    by    Mr. 
().    A.     \b-ve,,     in     Glikkauf,      1904,     vol      xh, 
p.   112."..     Seven   samples   were  taken,  and    the 
average  analysis  showed  : — 
Carbon  dioxide  ..  3-87        Oxygen      ...      3 
After  an  uninterrupted  period  of  one  hour 
minutes   32%  of   carbon  dioxide  was  recorded, 
being  notably  beneath  the  above-named  avi 
contents.      Thirteen   minute-,   later,   however,   the 
carbon  dioxide  rose  to  36    .  whilsl  an  hour  and 
37    minutes   after    the    commencement    of    the 
exercises,  the  carbon   dioxide-  had   risen   b    ' 
Although     these    results     were      not     in     every 
respect  satisfactory,  they,  nevertheless,  showed  a 
notable  improvement  over  the   injectorless   pneu- 
matophore. 

The  result  of  scientific  investigation,  that  the 
supply  of  an  excess  of  oxygen  would  not  do 
away  with  the  evil  consequences  of  a  simultaneous 
excess  of  carbon  dioxide,  was  of  the  greatest  im- 
portance in  the  design  of  the  breathing  appl 
and  in  the  regulation   of  its  mode  of  working. 

It  was  recognised   that    it    was  necessary  to 
construct  the  apparatus  so  that  the  exhaled  air 
should  be    removed  as  easily  and  as  rapidly  as 
possible    from   the    mouth    and   delivered    to    the 
regenerator,  whilst  fresh  air  should  take  its  place. 
These  investigations  led   to  the  construct! 
the  mouthpiece  as  shown  on   the  diagram,   from 
which  you  can  see  that  there  are  two  difl 
passages,  one  for  the  inhaled  air  and  one  for  the 
exhaled   air.     After  this  modification  had  been 
made,   the  composition  of  the  gaseous  mixtures 
present    within   the   apparatus    was   again 
mined   by  the  analysis  of  numerous  samples  of 
gas.     The  results  showed  that  the  desired  object 
was  attained. 

The  regenerator  should  always  be  fredily 
charged  with  caustic  potash  before  starting 
exploring  work.  The  regenerator  charges  are 
packed  and  kept  in  air  tight  clos-d  tins.  It 
has  bem  considered    advisable    to    prepare    the 
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charges  in  the  form  of  cartridges.  The  mechanic 
in  charge  of  the  rescue  apparatus  should  pro- 
tect hi-  hands  from  the  action  of  the  caustic 
potash  by  wearing  india-rubber  gloves  when 
charging  the  regenerator. 

The  fact  that  the  charging  of  an  apparatus  of 
the  Shamrock  type  can  be  performed  upon  the 
mine  is  of  the  greatest  importance,  and  the 
charging  of  the  regenerator  requires  only  a  few 
seconds.  A  charged  apparatus  of  the  Shamrock 
tyj>e  has  been  kept  for  about  six  months  at  the 
Shamrock  mine,  and  analyses  have  shown  that 
the  caustic  alkali  had  lot  practically  none  of  its- 
power  for  absorbing  carl  ion  dioxide. 

In  the  lower  portion  of  the  absorbing  regen- 
erator a  certain  quantity  of  kieselguhr  is  charged, 
the  object  of  which  is  to  absorb  the  moisture 
condensed  from  the  exhaled  air.  The  amount  of 
moisture  given  off  from  the  human  breath  may 
be  calculated  for  i  period  of  two  hours  at  about 
."■•77  oz.  (107  grammes).  In  addition  to  this 
quantity,  an  amount  of  saliva,  differing  widely 
with  differently  constituted  people,  has  to  be 
added,  so  that  it  may  be  certainly  assumed  that 
about  4  oz.  of  water  have  been  given  off  by  the 
wearer  of  the  apparatus.  As  stated  already  in 
the  description  of  the  apparatus,  the  saliva  is 
collected  in  the  collecting  vessel  No.  22. 
Furthermore,  the  system  of  hoses  and  tubes 
already  described  presents  the  valuable  subsidiary 
effect,  that  the  gas,  which  is  considerably  warmed 
by  the  action  of  regeneration,  is  thoroughly 
cooled.  The  above-named  tubes  can  easily  be 
cleaned  by  unscrewing  the  stopper-. 

A  small  piece  of  apparatus  is  combined  with 
the  breathing  sack,  which,  although  apparently 
very  unimportant,  is  nevertheless  indispensable. 
It    is    the    reli-  valve    Xo.    26    on    the 

diagram.  It  has  already  been  proved  that  the 
consumption  of  oxygen  varies  very  widely  in 
accordance  with  the  muscular  activity  of  the 
human  body.  If  the  appliance  delivers  a  uniform 
quantity  of  oxygen,  periods  of  deficiency  and  of 
excess  of  oxygen  must  ensue,  as  was  foreseen  in 
the  construction  of  the  .Schwann  appliance. 

If  the  quantity  of  oxygen  supplied  is  as 
abundant  as  it  is  in  the  Shamrock  type,  the 
presence  of  an  excess  of  oxygen  will  naturally 
occur  at  those  periods  when  the  physical  powers 
of  the  wearer  of  the  apparatus  have  the  least 
demands  made  upon  them.  At  such  times,  so 
great  a  pressure  is  produced  in  the  breathing  bag 
and  the  tube  leading  to  the  mouth  that  the 
power  of  the  lung  muscles  no  longer  suffices  to 
discharge  the  air  after  respiration.  The  conse- 
quence of  this  is  that  gas,  rich  in  carbon  dioxide, 
accumulates  in  the  lungs,  and  this  might  lead  to 
asphyxiation    by   carbon    dioxide.     In    order   to 


avoid  this,  the  blow-off  or  relief  valve  Xo.  26  is 
provided.       it    is   an    easily  movable  spring  valve. 

The  leather  nose  cap  has  no  relation  to  the 
exclusion  of  the  air,  but,  on  the  other  hand,  it 
fulfils  the  very  important  object  that  it  prevents 
the  mouthpiece  from  dropping  out.  It  is,  there- 
fore, impossible  that  sneezing  or  coughing  of  the 
bearer  can  cause  the  mouthpiece  to  drop  out  of 
his  mouth,  and  at  the  same  time  he  has  not  the 
feeling  of  being  shut  in,  as  occurs  with  helmet 
appliances,  which  is  apt  to  make  him  nervous  in 
critical  moments.  By  distorting  and  opening  bis 
mouth  very  widely,  he  can  also  make  direct  com- 
munication with  the  external  air.  This  is  an 
immense  advantage,  for  one  has  to  deal  in  this- 
matter  so  largely  with  (juestions  of  personal  sen- 
sation. 

A  notable  speciality  of  the  Shamrock  breathing 
apparatus  is  that  it  has  been  adapted  in  all  its 
parts  to  the  condition-  existing  in  a  mine  damaged 
by  accident,  and  it  is  the  result  of  practical  ex- 
periments. From  various  places  the  management 
of  the  Shamrock  mine  has  received  communica- 
tions, giving  the  experience  derived  from  various 
types  of  breathing  appliances,  under  the  most 
varying  conditions  of  mining,  and  all  the  material 
so  collected  was  employed  for  the  further  develop- 
ment of  the  apparatus.  It  is  in  this  way  that 
the  external  shape  of  the  Shamrock  has  been 
derived. 

The  apparatus  now  in  use  at  the  Shamrock 
colliery,  has  a  small  electiical  contact,  which  is  in 
communication  with  an  electric  bell  and  the 
pressure  gauge.  As  soon  as  more  than  half  the 
o  ygen  is  exhausted,  the  wrearer  is  reminded  by 
the  bell  sounding  at  intervals  of  five  minutes  that 
he  must  think  of  making  his  way  out  the  danger 
zone.  This  warning  arrangement  makes  the 
wearer  easier  in  his  mind. 

A  few  words  may  be  added  about  the  protection 
of  the  eyes.  Only  in  exceptional  cases  as,  for 
instance,  in  fighting  fire  in  a  mine  is  it  necessary. 
If,  however,  this  exceptional  case  should  arise, 
goggles  are  by  far  preferable  to  a  helmet.  It  is 
possible  to  take  the  goggles  off  without  interfer- 
ing in  the  least  with  the  breathing  apparatus, 
and  so  wipe  off  perspiration,  which  accumulates 
in  the  angles  of  the  eyes  ;  this  cannot  be  done 
when  the  face  is  covered  with  a  helmet. 

It  was  a  strange  coincidence  that  the  first 
Shamrock  apparatus  in  this  country  arrived  about 
a  fortnight  before  the  Olencoe  disaster  occurred. 
About  three  weeks  ago  I  went  down  to  Glencoe 
with  the  "Shamrock"  and  the  reviving  apparatus, 
and  I  have  pleasure  in  relating  my  experience 
there. 

When  I  arrived  at  the  mine  and  unpacked  my 
apparatus,  the  apparently  intricate  construction 
created  a  somewhat  unfavourable  impression,  but 


April  1908 


//.  Kestner    Rescue  Applian  et     /■    o\     from  Glencoe. 


311 


I  at  last  persuaded  the  mine  captain  to  use  it,  and 
1  can  assure  you,  that  he  is  al  present  a  staunch 
believer  in  the  Shamrock.  At  Glencoe  1  made 
tin'  acquaintance  of  the  Vajen  Bader  helmet, 
which  was  tried  there  (<»r  rescue  work.  This 
helmet  is,  in  mj  opinion,  quite  unsuitable  I  r 
coal  mines  or  for  any  kind  of  underground 
work  in  connection  with  serious  accidents.  The 
helmet  is  a  leather  cover,  which  the  wearer 
puts  over  his  head,  and  which  is  fastened  to  the 
body  by  means  of  straps.  At  the  back  of  the 
helmet  there  is  an  air  cylinder  with  pressure 
gauge.  This  air  cylinder  has  to  be  filled  on  the 
surface  with  fresh  air  by  means  of  an  ordinary 
bicycle  pump,  and  the  air  is  compressed  to  about 
2~>  lb.  per  square  inch.  The  wearer  of  the  appa 
ratus  is  able  to  regulate  the  inflow  of  the  air  into 
the  helmet  by  means  oi    a    small    valve    which   lie 

can   easily   reach.     It    is  supposed  that  the   air 

cylinder  contains  sufficient  air  for  one  hour,  but  I 
do  not  believe  that  there  is  sufficient  air  for  half 
an  hour,  when  there  is  violent  muscular  exertion. 
Another  great  drawback  in  connection  with  the 
use  of  this  helmet  in  mining  rescue  work,  is  that 
the  wearer  is  compelled  to  breathe  over  and    over 

again  the  already  respiredair.  You  will  find  that 
the  miner  in  rescue  work  will  prefer  a  breathing 
apparatus  without  a  helmet. 

The  lesson  arising  from  Glencoe  for  the 
different  Governments  and  collieries  of  South 
Africa,  is  the  immediate  creation  of  central 
rescue  stations  in  the  different  coal  district-.  I 
believe  that  if  an  >  xploring  party  had  been 
equipped  with  rescue  apparatus  they  could  have 
gone  forward  immediately  after  the  third  exph  »si<  >n 
and  saved  several  of  the  valuable  lives  which 
were  lost  by  the  effects  of  the  after  damp. 

The  finest  rescue  station  in  existence  is  at  the 
Shamrock  mines,  in  Westphalia.  The  Shamrock 
mines  have  installed  in  a  special  room  ten  Sham 
rock  appliances  of  the  mouth  breathing  type,  and 
one  of  the  helmet  type.  The  latter  is  kept  so 
that  the  rescue  parties  may  be  perfectly  familiar 
with  this  form  of  the  apparatus,  and,  in  case  oi 
need,  may  be  able  to  use  it  and  render  help  at 
some  mine  where  only  helmet  appliances  are  kept 
in  store. 

I  now  beg  to  submit  to  you  my  views  regard- 
ing rescue  stations  for  coal  mines  in  South  Africa. 
Each  rescue  station  should  be  provided  with  the 
following  appliance.-  : — 

Five  circulation  appliances  ;  2  oxygen  reviving 
appliances  ;  5  to  10  safety  lamps,  of  the  electric 
dry  battery  and  accumulator  type  ;  2  or  3  light 
stretchers. 

To  these  appliances  should  be  added  : — 

(a)  1  or  2  steel  bottles  of  large  size,  filled  with 
oxygen  :    (b)    the    necessary    pressure    pump    to 


transfer  the  oxygen  from  the  large  bottles  into 

the  smaller  ones  of  the  rescue  apparatus 
smoke  .   or  belmi  ts,    foi    use    in   Bmoky 

atmospheres  :   (d)  all   m  .   such  as 

pipe  connections,  spare  hi  se8,  -['are  mouthpii 
ami  especially  spare  rubber  joint  i  h 

At    the   Shamrock    mine-   a    notice  i-  posted  in 

th--  rescue  room,  reading  as  follows: — 

"  Before  using,  test  the  pressure  "t  oxygen  by 
mean-  of  the  pressure  gauge,  also  the  suction  ol 
the  j.'i  at  the  watei  ga    e        Do  not  forget  your 
electric  lamp.     Enter  the  mine  only  in  partii 
four  men  and  a  Leader." 

The   leader   i-  not   allowed    to  work  ;  his  duty 
is  only  to  control  the  men,  to  give  them  Bignals, 
and   to  carry   in   his  hand   an   oxygen    revh 
apparatus. 

Though     attempts     may    be     made    to     produce 

artificial  respiration  in  the  well  known  manner, 
by  moving  the  arms,  et.-.,  of  the  patient,  this 
will  fail  to  accomplish  the  desired  results  in  most 
cases.  First  of  all,  a  person  who  i-  well  experi- 
enced in  this  work  is  needed,  and  in  the  Becond, 
this  artificial  breathing  by  movement  of  the  limbs 
of  the  patient,  is  absolutely  out  of  the  question 
in  cases  where  the  patient  bas  also  received 
injuries  as  fracture  of  the  arm  or  the  like. 

An  apparatus,  which  in  similar  cases  is  ah 
ready  for  use,  and  which  is  very  well  adapted  for 
the  purpose,  is  the  oxygen  reviving  apparatus 
(patent  of  Dr.  Brat).  The  operationof  theappar- 
atus  is  absolutely  reliable,  and  the  manipulation  is 
simple,  so  that  anybody  can  use  the  apparatus 
without  difficulty,  the  emptying  of  the  lungs  and 
the  exhalation  taking  place  by  the  production  of 
a  kind  of  vacuum  by  means  of  an  ejector,  which 
acts  upon  the  lungs. 

It  would   be  as    well   to  have  a  transportable 
telephone  apparatus  in   the   rescue  station, 
to  be  taken  down  the   mine   in    cas  rious 

accidents.  This  apparatus  could  be  carried  by 
the  rescue  party  through  the  gas  laden  atmosphere 
and  communication  with  tin-  surface  maintained. 
Everyone,  I  am  sure,  will  acknowledge  the  _ 
advantages  of  such  an  arrangement  ;  it  enables 
the  manager,  after  he  has  seen  what  the  position 
of  affair-  is.  to  keep  strict  control  of  the  explora- 
tion of  the  mine.  Rescue  appliances  have 
value  only  when  the  men  are  trained  in  the 
handling  and  use  thereof. 

AVhenever  any  defect  is  discovered  in  the 
apparatus,  due  to  an  unsutticient  supply  of  ox;  _ 
excessive  beat  in  the  regenerated  air.  or  any  other 
cause,  the  wearer  must,  without  delay,  return  to 
the  shaft  or  safety  station,  accompanied  by  ^ne 
fellow  explorer.  It  is  better  to  be  sure  than  - 
I  think  it  is  also  absolutely  necessary  to  keep 
one  reviving  apparatus  underground,  in  case  of 
unexpected  gassing. 
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Special   General   Meeting*. 
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Pri<>r  to  the  ordinary  meeting  a  special  meeting 
of  members  was  held  for  the  purpose  of  consider- 
ing, and  if  approved,  adopting  with  or  without 
amendment,  the  following  proposal  brought  for- 
ward by  the  Council : — 

The  Council,  having  had  under  considera- 
tion the  animal  cost  to  the  Society  of  the  Journal 
and  the  general  expenses  of  administration,  etc., 
per  member,*  finds  that  Associate  Members  do 
not  bear  their  fair  proportion  of  the  cost,  and 
recommends  : — 

(«)  That  on  and  after  the  1st  day  of  July, 
1908,  the  annual  subscription  for  all  Associates 
be  increased  from  One  Guinea  (<£1  Is.)  per 
annum  to  One  and  a  Half  Guineas  (£1  lis.  6d.) 
per  annum  ;  and 

(I)  That  the  necessary  steps  be  taken  to  amend 
the  Constitution  and  Rules  accordingly. 

The  Chairman  (Dr.  J.  Moir):  You  have 
heard  the  resolution  read,  and  I  have  much 
pleasure  in  moving  that  it  be  adopted. 

Prof.  J.  A.  Wilkinson  seconded. 

Mr.  W.  Taylor  :  There  is  just  one  point  that 
occurs  to  me,  though  I  suppose  that  it  has  already 
been  carefully  considered.  I  know  of  one  man — 
and  one  only — who  says  that  if  the  Associate 
subscription  is  raised  he  will  not  continue  to  be 
one  any  longer.  The  reason  is,  that  he  does  not 
take  much  interest  in  the  Society,  but  he  likes  to 
read  the  Journal,  and  he  thinks  that  is  worth  the 
guinea,  but  if  the  subscription  is  raised  to  one 
and  a  half  guineas  he  will  not  think  it  worth  his 
while  to  continue  his  connection  with  the  Society. 

The  Chairman  :  I  think  there  must  be 
others  in  the  same  frame  of  mind.  Of  course, 
our  attitude  as  a  Council  is  that  we  cannot  run 
the  Society  as  a  charitable  institution,  and  so  long 
as  we  are  five  or  six  shillings  short  of  the  actual 
cost  of  producing  the  Journal  and  carrying  on 
the  work  of  the  Society  we  must  cut  the  Journal 
down  to  correspond.  Under  the  new  conditions 
Ave  hope  and  expect  to  be  able  to  improve  the 
Journal. 

Mr.  W.  Taylor :  It  just  occurred  to  me 
whether  it  would  be  better  to  have  a  smaller 
number  of  members  at  the  proposed  increased 
subscription  than  a  larger  number  at  one  guinea. 

The  Chairman  :  This  resolution  is,  of  course, 
a  recommendation  of  the  Finance  Committee, 
which  considers  that  it  is  sound  financially. 

*  The    word    "member"    is    here  intended  to   mean   also 
Associates  and  Students. 


The  resolution  was  then  put  and  carried,  twin 
con. 

The  Chairman  :  1  wish  to  draw  the  attention 
of  members  to  resolution  29a,  as  follows  : — 

That  the  Council  shall  have  power  to 
elect  "Corresponding  Members  of  Council "' 
resident  abroad,  provided  that  the  member  of 
Council  so  elected  be  a  full  member  of  the  Society 
and  has  paid  his  subscription  up  to  and  for  the 
year  during  which  he  is  elected  as  a  Member  of 
Council  ;  to  whom  matters  of  local  importance, 
that  is  for  the  district  for  wdiich  he  is  elected, 
may  be  referred  for  consideration. 

This  is  the  form  of  the  recommendation 
as  originally  drafted  by  the  Council.  To 
this,  however,  an  amendment  has  been  proposed 
by  .Messrs.  W.  A.  Caldecott  and  S.  H.  Pearce,  as 
follows  : — 

"29a.  That  the  Council  shall  have  power  to 
elect  each  year  '  Corresponding  Members  of  the 
Council '  from  among  full  Members  of  the  Society 
resident  abroad.  Each  such  official  shall  hold 
office  during  the  year  for  which  he  is  elected, 
provided,  however,  that  his  tenure  of  office  shall 
cease  as  soon  as  he  shall  cease  to  reside  and  be 
in  the  country  which  he  represents.  The  Council 
may  refer  to  such  officials  matters  concerning  the 
country  they  respectively  represent  for  considera- 
tion and  advice." 

The  Secretary  :  The  President,  who  is  un- 
fortunately absent,  wished  me  to  express  his 
regret  at  being  away,  and  his  agreement  with  the 
amended  proposal  submitted. 

Mr.  W.  A.  Caldecott:  This  amendment  was 
drafted  by  a  sub-committee,  consisting  of  Mr. 
S.  H.  Pearce,  Mr.  Ralph  Stokes  and  myself,  with 
the  courteous  assistance  of  our  hon.  legal  advisers 
as  to  wording,  and  has  been  unanimously  adopted 
by  the  Council  in  place  of  the  original  formal 
motion.  By  the  amendment  it  will  be  possible 
for  the  Council  to  appoint  at  once  a  successor,  in 
case  of  any  "  Corresponding  member  of  Council  " 
leaving  the  country  he  represents,  so  that  the 
Society's  work  may  be  carried  on  without  any 
break.  It  is  to  be  hoped,  that  official  representa- 
tion of  the  Society  in  the  chief  gold  and  silver 
mining  districts  of  the  world  will  result  in  an 
increase  of  membership  and  likewise  of  papers 
and  contributions  to  discussion  from  a  standpoint, 
other  than  that  with  which  we  are  familiar  here. 
The  appreciative  references  made  to  the  Society's 
Journal  and  work,  by  those  metallurgists  whom  I 
had  the  pleasure  of  meeting  in  Mexico  and  the 
Western  States  of  America,  were  naturally  a 
source  of  great  pleasure  to  me.  I  trust  that 
the  endorsement  by  the  Council  and  the  Society 
of  the  suggestion  made  some  months  ago,  to 
appoint  representatives  abroad,  will  result  in  still 
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farther  extending  the  reciprocal  benefits,  which 
are  available  to  all  who  are  associated  with  our 
Society  in  its  world  w  ide  scope. 

Mr.  Ralph  Stokes:  1  do  not  think  it  is 
necessary  to  add  anything  to  what  Mr.  Caldecotl 
iid.  The  proposal  commends  itself  at  once 
to  anyone  who  knows  what  an  interest  is 
taken  in  this  Society  in  all  parts  of  the  world, 
especially  in  the  countries  where  there  are  big 
goldfields.  1  know  that  in  Australia  and  New 
Zealand  the  Journal  is  very  carefully  read  and 
followed,  ami  1  may  say  if  we  could  get  this 
Society  represented  there,  they  would  take  even 
more  interest  in  our  proceedings. 

Prof.  J.  A.  Wilkinson,  on  behalf  of  the 
Council,  proposed  that  the  original  recommenda- 
tion be  withdrawn  in  favour  of  the  amendment. 

Mr.  T.  Lane  Carter  seconded,  and  the  amend- 
ment as  the  substantive  motion  was  carried 
unanimously. 

It  was  also  unanimously  decided  that  the 
Council  should  be  empowered  to  take  the 
necessary  steps  to  amend  the  Constitution  and 
Rules  accordingly. 

The  meeting  then  closed. 


The  Annual  Dinner. 


The  annual  dinner  of  the  Society  was  held  at 
the  Carlton  Hotel,  on  Saturday  night,  April  1 1th, 
the  President,  Professor  Yates,  presiding. 

After  the  loyal  toasts  had  been  duly  honoured. 
letters  of  apology  for  absence  were  read  from  His 
Excellency  the  High  Commissioner,  the  Prime 
Minister,  the  Colonial  Secretary,  Sir  George 
Farrar,  M.L.A.,  Sir  Percy  Fitzpatrick,  M  L.A  . 
Mr.  F.  D.  P.  Chaplin,  M.L.A.,  Mr.  .1.  <;. 
Hamilton,  M.L.A.,  and  others.  There  were  also 
present : — 

Messrs.  A.  Aiken  (Hon.  Auditor),  F.  F. 
Alexander,  G.  S.  Burt  Andrews  (President  of 
S.A.A.E.),  W.  H.  Angus.  R.  W.  P.  Atkin,  R.  C. 
Atkinson,  S.  G.  Bartlett,  Dr.  B.  Bay.  S.  Beaton, 
C;  A.  Bevington,  R.  G.  Bevington,  F.  Blaikie. 
H.  C.  L.  Bloxham,  S.  H.  Borisht,  W.  Bradford, 
A.  Brakhan,  H.  G.  Brickhill,  R.  Briggs,  ML  A.. 
J.  W.  Buckley,  D.  Buckeridge,  T.  P.  E  Putt. 
W.  A.  Caldecott  (Past-President),  W.  McC. 
1  ion,    T.    Lane    Carter    ("\ "ice-President  i.   P. 

Cazalet,  J.  S.  Collier,  F.  W.  CindeL  R.  Clarkson. 
A.  C.  Cochrane.  W.  F.  Cosser,  <:.  L.  Craik 
(Secretary,  Chamber  of  Mines).  E.  H.  Croghan, 
W.  Cullen  (Past-President),  J.  S.  Curtis,  R.  Curtis, 
Hon.  W.  Dajrymple,  M.L.C.,  G.  A.  Darling.  W.  H. 
Dawe,  A.  Dewar,  C.  L.  Dewar,  J.  H.  Dinwoodie, 


^  R  Dowling,  A.  L  Edwards,  P.  L  Edward*, 
W.  M  Epton  (President,  Transvaal  Institute  of 
Mechanical  Ei  t  :  .1.  I'.  I'.-.  _ 

•I.  S.    Fisher,  .1.  A.   Frerichs,  \\  .  II    T    I  i 
'•hi,  l>.  Gilmour,  K.  L.  Graham,  -I.  Gray,  .1.  < '. 
Greery,  Jr.,  Thos.    Greig   (Secretary,  Trai 
Institute  "i    Mechanical    Ei  b  W.  A.  A. 

Hahn,  II.  Harai  .11  I.  Harland,  .1.  Hawthorne, 
M.  Hay.  II.  II.  I  mail.  I;.  Henderson,  A.  J. 
Herald,  S.  II.  Herbert,  A.  Heymann,  .1.  Higham, 
C.  II.  Hilditch,  C.  B.  Hilliard,  W.  G.  Holford, 
E.  Holli8,  I.  Homersham,  P.  Ho*ken,  W.  II 
MP. A.,   A.  (i.    II  Hurlbatt,  .1.  Hu 

C.  E  Hutton,  -I  Pons.  Dr.  I.  G.  Irvine,  E.  II. 
Johnson  (Past-President),  .1.  X.  de  Jongh,  W.  K. 
Kimber,  C.  P.  Kingston,  A.  Kinkead,  M.  Knight, 
R.  N.  Kotze  (Government  Mining  Engii 
Dr.  P.  E.  T.  Krause,  M.L.A  .  W.  F.  I. 
M.L  A.  (Chairman,  Transvaal  I  Ihiversitj  ( !o 
( ;.  A.  Lawson,  II.  Lea,  .1.  I.  a,  Q.  J.  Leitch,  C.  D. 
Leslie,  A.  Lichtenstein,  .1.  Littlejohn  (Hon. 
Treasurer),  Dr.  Loeser,  Dr.  C.  Lyons,  Dr.  J. 
McCrae,  Q.  C.  McMillan,  A.  McNaughtan,  .1.  X. 
Meeser,  W.  W.  Mein  (President,  Association  of 
Mine  Managers),  J.  T.  Milligan,A.  Mitchell,  J.  T. 
Mitchell,  W.  E.  G  Mitchell,  D.S.O.,  Dr.  J.  M-.ir 
President),  P.  T.  Morrisby,  Rev.  .1.  <  >.  Nash, 
S.  Newton,  l;.  X'iven,  H.  Owen,  S.  II.  Pearce 
(Past-President),  Lionel  Phillips  (President, 
Chamber  of  Mines),  P.  ('..  Campbell  Pitt  (Presi- 
dent, Band  Pioneers),  Dr.  C  Porter  (M.O.H., 
Johannesburg),  0.  -I.  Price,  T.  P.  Price,  CM  '-. 
(General  Manager,  C.S.A.R.),  J.  P.  Pyles,  ll<i»d 
Daily  Mud  Reporter,  A.  Pennie  (President, 
Pharmaceutical  Society),  A.  Richardson,  <i.  I  '. 
Richardson,  J.  Robinson  (Registrar,  Transvaal 
University  College),  H.  Rosendorff,  Fred. 
Rowland  (Secretary),  C.  P.  Saner,  Dr.  J. 
Schlesinger,  E.  P.  Schoch,  A.  D.  Scott,  <i.  <  >. 
Smart.  ( rordon  Smith,  B.  C.  T.  Solly,  P.  Southwell, 
Prof.  G.  H.  Stanley,  Star  Reporter,  S.  II.  Steels, 
A.  P.  Stewart,  P.*  Stokes.  W.  H.  Stout,  II.  P. 
Strang-'.  C.  P.  Stringer,  H.  Taylor,  J.Telford, 
A.  Thomas,  C.  K.  Thomas,  J.  F.  Thomas,  W.  S. 
Thomas,  J.  Thompson  (Mayor  of  Johannesburg), 
S.  C.  Thomson,  IP  T.  E.  Thorpe.  W.  K.  Thorpe, 
/.■  i'i'-r  Reporter,  W.K. Tucker, M.L. A., 
J.  A.  Vaughan,  Hon.  J.  de  Villiera,  M.L.A. 
(Minister  of  Mines),  W.  11  Visser,  J.  H.  Vivian, 
J.  F.  Walker,  R  C.  Warriner,  T.  Watson,  G.  E. 
r,  E.  M.  Weston,  A.  Whitby,  H.  A.  White, 
Prof.  J.  A.  Wilkinson,  E.  Williams."  J.  R.  Williams 
i  Past-President)  and  L.  J.  Wilmoth 

Dr.  F.  E.  T.  Krause,  M.L.A.,  in  proposing 
ist  of  '•The  Chemical,  Metallurgical  and 
Mining  Society  of  South  Africa."  >aid  : — 

••  It  is  not  the  first  time  that  I  have  had  the 
pleasure  of    gathering   round  the  festive   board 
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with   you.     It  was  quite  in  the  infancy  of  your 
ty  that  I   first  came   to   Johannesburg,   and 

I    was   the    invited    guest    of    one   of    your  first 

tents.     To  night  I  assure  you  I  appreciate 

most   highly  the  compliment  you  have  paid  me, 

and  not  only  myself  but  I  think  also  the  Mining 
-  Commission,  of  winch  I  have  the 
honour  to  be  chairman,  in  asking  me  to  propose 
tbismost  important  toast,  yourselves, the  Chemical, 
Metallurgical  and  Mining  Society  of  South 
Africa.  Your  Society,  as  far  as  I  can  gather, 
is  one  of  the  most  important  and  largest  in  South 
Africa.  Your  objects  are  to  a  very  great  extent 
scientific  and  technical,  and  you  are  in  the  happy 
position  that  you  have  absolutely  nothing  to  do 
with  politics.  The  latter  are,  I  understand, 
absolutely  tabooed,  and  I  congratulate  you  on 
that  happy  position,  and  I  only  wish  that  I 
myself  belonged  to  such  a  Society.  But  on  the 
occasion  of  an  annual  dinner  politics  seem  to 
creep  in  merely  because  they  seem  to  be  every- 
where, and  if  political  as  well  as  economic  ques- 
tions,  are  not  discussed  by  you,  are  at  any  rate 
listened  to  by  you  in  the  form  of  addresses  on 
those  particular  subjects.  Anyhow,  to-night  I 
am  not  going  to  discuss  politics,  nor  am  I  going 
to  discuss  economic  questions.  I  think  there  are 
other  speakers  from  whom  we  expect  to  hear 
more  about  those  subjects  than  from  me. 

In  going  through  the  addresses  last  year 
I  w.ts  struck  with  the  pessimistic  forebodings 
in  the  speech  of  the  gentleman  who  proposed 
the  toast  of  "  The  Prosperity  of  South  Africa," 
and  what  specially  struck  me  was,  that  the 
gentleman  who  spoke  seemed  to  think  that 
we  were  not  yet  at  the  end  of  the  long  lane 
of  depression.  He  spoke  also  of  the  native 
labour  supply,  and  I  have  taken  down  a  few  of 
his  words.  He  said,  '  There  was  at  the  present 
time  a  momentary  surplus,  but  experience  teaches 
us  that  it  is  only  a  passing  phase,  and  that  this 
condition  of  affairs  will  not  continue  for  long.'  I 
am  glad  to  say  that  in  reading  the  other  day  a 
speech  of  Mr.  Perry's  at  the  annual  meeting  of 
the  W.X.L.A.,  that  these  gloomy  forebodings 
have  not  been  realis-d.  Mr.  Perry  thought  that 
they  would  not  be  realised,  and  that  we  are  in 
the  happy  position  that  our  native  labour  supply 
is  more  than  sufficient  for  the  requirements.  I 
only  mention  this,  because  I  understand  that 
most  of  the  members  of  your  Society  are  directly 
or  indirectly  connected  with  mining,  and,  of 
course,  you  cannot  carry  on  your  work,  unless 
you  have  the  unskilled  labour  available.  In 
going  through  the  Proceedings  of  your  Society, 
I  was  struck  by  the  cordial  relations  which  exist 
between  the  members.  One  finds,  that  while  the 
criticisms  passed  on  the  papers  are  severe — in 
fact,  though  there   is   some  very  hard  hitting  in 


some  of  those  criticisms  -there  is  an  absence  of 
personalities,  and  the  fair  and  reasonable  nature  oj 
the  criticism  is  obvious.  It  indicates,  that  those 
who  take  part  in  the  discussions  are  not  concerned 
with  the  personality  of  the  speaker  but  merely 
with  his  opinions.  It  has  been  through  the 
efforts  of  this  Society,  that  the  metallurgy  of  gold 
mining  has  reached  such  a  high  state  of  per- 
fection in  this  country.  It  is  not  very  long  ago 
that  the  cyanide  process  was  one  which,  it  was 
thought  could  not  be  developed  to  the  extent 
that  it  has  been.  And  I  take  it  that  it  has  been 
through  the  efforts  of  your  Society  that  we  can 
say  to-day  that  the  cyanide  process  has  reached 
its  highest  development  in  South  Africa,  a  devel- 
opment which  it  has  not  attained  in  any  other 
country  in  the  world.  What  was  formerly  con- 
sidered a  good  residue  fit  for  the  dump  is  now  an 
original  sand  worth  working  in  a  profitable 
manner.  But  had  it  not  been  for  a  kindred 
society  —  the  Engineers'  Society  —  I  do  not 
think  you  would  have  been  able  to  have 
worked  so  efficiently.  When  you  devised 
improvements  and  new  inventions  it  was  through 
the  engineers,  who  devised  the  necessary  machin- 
ery to  carry  out  your  ideas  that  everything  was 
brought  to  such  a  successful  issue,  and  I  think 
some  recognition  is  due  to  them  for  the  assistance 
they  have  given  you. 

I  think  also  that  the  heads  of  the  mining  in- 
dustry have  shown  that  they  recognise  the  good 
work  that  you  have  done.  I  am  glad  to  say,  that 
the  impression  I  had,  that  the  heads  of  the  mining 
industry  were  only  concerned  with  extracting  the 
last  grain  of  gold  out  of  the  ore  was  an  erroneous 
one,  and  that  they  also  are  capable  of  recognising 
the  good  work  done  by  others.  We  need  not  go 
into  the  details  of  the  improvements  your 
members  have  introduced,  which  have  not  been 
concerned  alone  with  the  useful  side  of  mining, 
but  you  have  considered  what  was  of  a  wider 
and  broader  nature,  your  duty  not  only  to  the 
mine  owner  but  also  to  the  mine  worker.  I 
hardly  think  it  is  necessary  for  me  to  remind  you 
of  the  papers,  which  have  been  read  on  safety  ' 
measures  in  mining — miners'  phthisis,  noxious 
gases,  and  the  compulsory  introduction  of  cyanide 
antidote.  All  these  things  indicate  and  clearly 
show  that  your  members  are  also  humane  people, 
and  look  on  the  humane  side  of  mining.  Your 
Society  has  gone  further  than  that,  its  scope  of 
activity  is  still  wider,  because  I  also  find  that 
you  busy  yourselves  with  the  educational  side  of 
mining.  I  find,  for  example,  that  papers  have 
been  read  on  the  education  of  miners.  I  think 
your  President  is  very  much  concerned  with  that 
particular  subject,  judging  from  the  evidence  he 
has  given  before  my  commission,  and  your 
Society  by  busying  itself  with  that   subject  is 
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doing  a  great  and  noble  work  for  this  country. 
Members  of  your  Society  are  also  doing  public 
work.     I  need  hardly  remind  you   that  members 

of  your  Society   have  done  g I  work  on  many 

of  the  commissions  appointed  bj  the  <  lovernment, 
notably  the  Miners'  Phthisis  Commission,  the 
Safety  Catch  Commission,  the  Single  Outlet 
Commission,  and  al  the  present  moment  the 
Mines  Regulation  Commission.  I  am  wedged  in 
here  by  two  of  them,  and  therefore  I  think  it 
shows  that  not  only  from  a  private  bul  also  from 
a  public  point  of  view  yen  do  work  which  is 
recognised  not  only  by  the  mine  owners  but  by 
tin-  Government  of  this  country.  The  educa- 
tional work  that  members  of  your  Society  are 
doing  is,  I  assure  you,  of  a  very  useful  nature. 
During  the  last  few  months  I  have  been  sitting 
on  the  commission  I  have  learnt  more  about  ( '<  I, 
than  I  ever  knew  before,  and  when  I  came  into 
the  room  tonight  the  first  thing  one  of  your 
members  did  was  to  try  and  pump  C02  into  me. 
I  do  not  think  that  the  usefulness  of  your  Society 
is  to  be  entirely  confined  to  gold  mining.  There 
is  a  much  larger  industry  in  my  opinion,  which 
is  going  to  be  developed  in  this  country.  The 
more  we  look  for  tin  and  other  base  metals  the 
more  we  seem  to  find  them.  I  quite  admit  that 
some  of  these  metals  are  only  found  in  the 
imagination.  Some  are  only  found  in  prospectuses, 
others  again  you  will  only  find  in  shares,  and 
others  again  you  will  only  find  in  the  Stock  Ex- 
change. At  any  rate,  you  come  to  the  conclusion 
from  these  indications  that  tin,  for  instance, 
must  be  somewhere.  And  you  find  other  base 
metals  about  if  you  only  look  for  them  in  a 
proper  manner.  You  are  quite  aware  of  the  fact 
that  the  processes  of  reducing  these  ores  are  in  a 
very  imperfect  state,  and  much  is  required  of 
you  in  order  to  assist  us  to  properly  develop  this 
industry.  There  is  no  reason,  as  far  as  I  can  see, 
why  we  should  send  our  base-metal  concentrates  to 
Europe.  If  you  consider  the  larger  requirements 
of  the  mining  industry  as  far  as  tin  and  lead  are 
concerned,  I  think  it  will  be  patent  to  every  one 
that  it  is  worth  while  for  the  capitalists  to  go  in 
for  that  particular  class  of  investment.  And  at 
•once  I  may  say  that,  as  far  as  the  educational 
factor  of  your  Society  goes,  it  is  time  to  teach 
•our  young  people  that  branch  of  the  industry, 
too.  I  see  the  Chairman  of  the  Transvaal  Univer- 
sity College  Council  is  present,  and  1  think  it  is 
time  they  got  the  necessary  equipment  for  this 
branch  of  work.  Once  you  have  taken  on  respon- 
sibilities they  lead  to  others,  and  that  is  the  case 
with  your  Society.  Do  not  rest  satisfied  with  the 
"work  that  you  have  done,  do  not  be  satisfied 
wdtk  your  past  laurels,  but  look  to  the  future, 
and  in  the  future  gain  other  laurels,  laurels  that 
I  am    certain  you  will  gain,  and  your  Society 


will  in  the  lut are   be  a  in  in 

i  he  past. 

The  President,  replying  to  the  toast,  -aid  : 
As  your  President  it  fall-  to  me  to  thank  Dr. 
Krause  for  In-  eulogistic  t<.i-i  to  our  Society. 
We  have  made  steady  progress  since  our  found 
ation  in  1894,  and  our  membership  ol  over 
I .  Inn  includes,  I  am  pleased  to  >  ,\,  most 
of  the  departmental  lead-  along  the  reef,  as 
well  as  the  majority  of  our  managers,  consulting 
engineers  and  financiers.  We  have  members  in 
most  of  the  world's  mining  camps,  and 
illustration  of  the  far  reaching  nature  ol  our  work 
I  would  point  out  that  during  the  past  twelve 
months  we  have  received  pap  r-  a  id  othei  contri- 
butions from  the  South  Pacific,  Great  Britain, 
Western  Australia,  Austria,  tie  Un  ted  S 
the  Malay  Peninsula,  and  the  Arabian  desert,  it 
is  a  very  great  pleasure  to  the  Council  to 
frequently  receive  from  many  lands  tributes  to 
value  of  our  discussions,  discussions  which  con 
tinue  to  he  noted  for  their  freedom  and  thorough 
ness,  and  in  this  connection  1  may  Bay  that  1  am 
inclined  to  think  that,  after  all,  the  warmth  which 
is  introduced  into  our  meetings  by  our  members 
taking  off  their  coats,  metaphorically  speaking, 
is  advantageous.  To  my  predea — rs,  and 
to  the  past  and  present  members  of  the  Council, 
and  last,  but  not  least,  to  our  Secretary,  Mr. 
Rowland,  is  due  the  credit  for  making  the  > 
what  it  is  to-day.  It  gave  me  especial  pleasure 
to  hear  Dr.  Krause's  remark  that  we,  as  a  body, 
give  considerable  attention  to  the  welfare  of  the 
workers  along  the  reef.  During  one  of  our 
recent  Saturday  excursions  Mr.  Dalryinple,  whose 
guests  we  were,  remarked  that  he  did  not  think 
scientific  societies  were  sufficiently  appreciated  by 
the  community.  I  agree  with  him.  I  do  not 
think  the  value  of  their  work  has  been  pro 
gauged.  Take  this  Society  for  example.  Dr. 
Krause  has  mentioned  that  that  wonderful  pi 
the  cyanide  process,  was  largely  developed  by  our 
members.  Our  papers  and  discussions  have 
largely  taught  our  millmen  and  cyan  dera,  and 
now  they  are  teaching  our  underground  workers. 
Our  business  is  to  elicit  information  and  distribute 
it  broadcast  for  the  good  of  all  concerned,  thus 
educating  them  and  increa-ing  their  efficiency, 
and  this  we  do  by  means  of  our  papers  and 
discussions  which  keep  them  in  touch  with  the 
latest  ideas  and  practice,  and  thus  enable  th-  m  to 
keep  abreast  of  the  times.  The  technical  societies 
of  Johannesburg  supplement  the  work  ol  the 
Transvaal  University  College  ;  they  pick  up  the 
tow  rope  of  education  when  the  College  throws  it 
overboard,  and  they  help  workers  to  make  head- 
way, and  avoid  shipwreck  on  the  rocks  of  ign<  ranee 
and    inefficiency.     We    must   have   efficitn  y  on 
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fields,   and  efficiency  is  synonymous  with 
education.     Of  what  use  is  it  spending  £10,000 
r  the  best  rock  drill  if  you  cannot  pro- 
vide competent  men  t"  operate  it .'     Already  we 

are  finding  what  an  important  tarter  is  the  man 
at  the  handle  of  the  machine.  1  submit  that 
prominent  countries,  the  United  States,  the 
United  Kingdom  and  Germany,  ewe  their  position 
in  the  world  largely  to  the  high  standard  of 
education  and  efficiency  of  their  people.  I 
submit  that  education  makes  better  men.  better 
citizens,  and,  cheaper  workers,  and  it  is  largely  to 
the  credit  of  the  Transvaal  Government  that  it  is 
displaying  such  an  interest  in  this  direction.  Our 
fanners  must  lie  taught  how  to  do  justice  to  the 
land,  and  our  miners  must  be  taught  how  to 
break  ground  The  latent  resources  of  this 
country  are  truly  enormous,  but  a  skilful  people 
is  Deeded,  if  we  are  to  benefit  to  the  full.  I  am 
afraid  that  I  have  drifted  into  preaching  the 
gospel  of  education  and  efficiency,  but  1  submit 
as  my  excuse  that  education  has  been  a  power  in 
the  past,  that  it  will  lie  a  greater  power  in  the 
future,  and  that  the  influence  of  this  and  other 
Societies,  as  educational  factors,  will  increase  as 
the  years  progress. 

Hon.  J.  De  Villiers,  M.L.A.  (Minister  of 
Mines),  in  proposing  the  toast  of  South  Africa, 
said  :  When  I  saw  the  distinguished  company 
that  is  here  present  to-night,  men  who  are 
eminent  in  science,  and  who  have  made  the 
Witwatersrand  what  it  is,  the  greatest  gold  pro- 
ducer in  the  world,  I  feel  that  it  is  a  great  honour 
and  privilege  indeed  for  me  to  have  been  asked 
t'i  propose  the  toast  that  lias  been  entrusted 
to  me.  It  is  on  occasions  such  as  these  that  one 
wishes,  not  indeed  that  one  had  the  power  of 
speech  possessed  by  Demosthenes,  as  was  wished 
by  my  friend,  Mr.  Neser,  the  other  night,  but 
that  one  had  the  command  of  language  and  the 
power  of  expression,  which  a  brother  scientist 
recently  showed  when  he  lucidly  explained  that 
the  determination  of  sex  was  due  to  the  anabolism 
and  catabolism  of  the  protoplasm.  I  shall  have 
to  content  myself  with  less  lofty  and  less  formid- 
able language.  In  proposing  this  toast  the 
orthodox  way  of  handling  it  is  for  the  speaker  to 
trace  the  causes  of  the  depression  through  which 
South  Africa  is  passing,  and  then  to  attempt  to 
find  a  remedy  according  to  the  taste  and  fancy  of 
the  speaker.  As  a  rule,  he  paints  the  depression 
in  more  or  less  lurid  colours,  generally  I  find 
that  it  is  rather  more  than  less  lurid,  and  South 
Africa  is  usually  painted  as  being  at  death's  door. 
Now  I  wish  most  emphatically  to  protest  against 
that  view.  To  my  mind,  South  Africa  is  sound 
to  the  core,  and  as  a  matter  of  fact,  I  think  it 
may  be  said  to  be  at  the  present  time  convalescent. 


A  few  years  ago  we  had  an  attack  of  great 
extravagance  and  folly.  We  mistook  that  attack 
for  signs  of  exuberant  health,  whereas,  as  a  matter 
of  fact,  that  was  the  real  disease.  Now  we  have 
come  back  to  our  solier  senses,  and  South  Africa, 
as  1  said  before,  is  convalescent.  I  am  not  going 
to  suggest  any  remedies.  I  find  in  my  experience 
that  the  man  who  his  a  sure  cure  for  anything  is 
generally  a  quack.  I  am  not  going  to  attempt 
that  impossible  task  to  might,  but  I  do  wish  to 
discuss  one  or  two  points  with  you,  which  are  of 
especial  importance  to  you  as  residents  of  Johan- 
nesburg. The  first  point  is  the  question  of  the 
unemployed.  I  wish  to  say  here  that  it  has  been 
a  great  pleasure  to  the  Government  to  see  the 
hearty  co-operation  that  was  evinced  by  the 
public  of  Johannesburg  through  the  Mayor,  and 
by  the  Chamber  of  Mines  through  its  President 
in  assisting  the  Government  to  solve  this  very 
knotty  problem.  It  is  one  of  those  questions, 
which  one  might  almost  call  insoluble.  I  do  not 
expect  that  we  shall  be  able  to  solve  the  unem- 
ployed problem  entirely,  but  what  1  do  expect, 
and  what  I  think  I  have  fair  grounds  for  believ- 
ing is,  that  we  shall  be  able  to  grapple  with  this 
problem  and  come  to  close  quarters  with  it.  So 
that  finally  we  can  sift  the  "Weary  Willies"  who 
will  not  work  from  the  men  who  will  work.  A 
white  man  who  wants  to  work  is  a  great  asset  to 
this  country,  and  we  want  to  do  everything  in 
our  power  to  keep  that  asset  here.  But  we  must 
also  make  those  people,  who  will  not  work,  under- 
stand, that  they  will  meet  with  no  sympathy  from 
any  of  us.  There  are  two  directions  in  which 
the  Government  is  working  at  the  present  time 
and  wrhere  we  expect  the  hearty  co  operation  of 
everyone  who  is  here  to-night.  You  have  all 
heard  that  the  Government  intends  to  start  a 
mining  school,  to  acquire  a  mine  and  to  train 
boys  of  this  country,  no  matter  what  their  origin, 
whether  they  are  British,  Dutch,  French  or 
Germans,  to  become  skilled  miners.  The  Govern- 
ment feels  that  the  mining  industry  has  been  in 
this  country  for  20  years,  but  the  boys  of  this 
country  have  not  had  that  share  in  the  develop- 
ment of  the  mining  industry  that  they  are  fairly 
entitled  to  claim,  and  the  Government  wants  with 
your  co-operation  to  give  the  young  men  of  this 
country,  who  want  to  go  in  for  mining,  the 
opportunity  of  becoming  skilled  miners  in  time. 
Wre  propose  to  acquire  a  mine  and  to  make  young 
men  of  16  years  and  upwards  go  through  a 
thorongh  course  of  training  of  three  years,  so 
that  at  the  end  of  that  time  they  can  be  turned 
out  as  skilled  miners.  But  there  is  another 
direction  in  which  the  Government  would  like 
your  co-operation.  You  will  see  that  this  is  a  very 
slow  process,  and  the  Government  is  very  anxious 
that  you  should  catch  the  young  men  who  are 
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now  growing  up  and  prevent  them  from  also  being 
on  the  streets  in  time,  tli.it  you  should  give 
tliem  the  opportunity  of  going  on  your  mil 

nt.  and  if  they  do  aot  become  skilled, 
they  may  become  semi-skilled  and  l>e  able 
tn  (In  some  work  mi  the  mine-.  It'  the  mine 
managers  would  assist  the  Government  and  take 
the  youths  who  are  growing  up  on  to  the  mines 
tluv  will  he  doing  this  country  a  permanent 
because  they  will  absorb  all  the  young  nun  who 
want  to  come  in  and  prevent  them  afterwards 
from  walking  about  the  streets  in  the  shape  of 
unemployed  in  the  future.  I  do  not  propose  to 
touch  upon  the  question  of  white   labour,  but    1 

wish  to  say  this,  that  the  old  idea  that  Used  to  he 
prevalent  on  the  Eland,  that  work  is  derogatory  to 
a    white    man,  is    past  ;    it    has    been    exploded. 
There  is  no  kind  of   \v<>rk  that  is  derogatory  to 
the  dignity  of  anyone.      If  a  man  takes  oti"  his 
coat  and  works,  he  is  bound  to  become  a  better 
man  than  if  he  loafs  about  the  streets.      And   if 
we  realise   in   time,   that   there   ought   to  come   a 
class  of  workers  here  who  are  somewhat  skilled, 
and  even  unskilled,  if  we  realise  that  and  help  it 
on,  we  shall  be  doing  agreatgood  tc  this  country. 
1  have  been  told,  that  amongst  a  certain   portion 
of  the  workers  of  the  Rand,  there   is  hostility  to 
this  scheme  of  the  Government.     For  the  1 
me  I  cannot  see  what  the  objection  of  the  skilled 
miner  can  be  to  this.      The  Government  does  uot 
propose,  that  he  should  be  ousted  from  his  position. 
He  ought  to  welcome  any  competition,  and  he  ought 
to  welcome  the  fact,  that  the  Government   wants 
to  train  other  skilled  miners,  because  that  certainly 
will  not  diminish   his   nay.      And.  moreover,  if  it 
is   understood  that  the   mints    will   also  employ 
other  men  as  somewhat  skilled   workers  and  still 
others   who  are  unskilled  at  a  less  wage  I  do  not 
see  how  it  can  possibly  affect  any  skilled  miner 
on   the  Rand.      There    will    be  an    incentive,    of 
course,  for  every  man  to  work  himself  up,  and  in 
the  course  of  time,  if  it  is  a  man  who  will  do  his 
best,  he  will  become  a  skilled  miner,  and  he  will 
naturally   command    the   highest    wage.     But    I 
want  to  say  this  to-night,  that,  whether  there   is 
opposition  to  the  scheme  or  not,  the  Government 
means  to  go  through  with  it.     The  other  point 
is  a  question  of   the   very  greatest   importan 
you  as  South  Africans.      I  address  you  advisedly 
3  S  »uth  Africans,  because    that   is    the   point  of 
view  that  is  growing  every  day,  and  that   is  the 
point  of  view  tint   I  would  like  to  impress  upon 
you.     Your  President  to-night  has  used  a  word 
which  came  home  to  me.     He  spoke  of  Johannes- 
burg and  other  places,  where  mining  is  carried  on, 
as  mining  camps.      Johannesburg  has  long  ago 
grown  out  of  that.      It  is  now  the  home  of  a  per- 
manent population.      I  shall  leave  this  idea  to  be 
developed  by  Mr.  Lionel  Phillips,  who  will  respond 


to  tie-  toast,  but  I  wanl  words 

about  it.     You  will  have  noticed  that  tin 
gradually    forming  two  schools  in  South  Africa 
upon  tin-  question  of  I  fnificatioo  or  Pedei 
Tin-  one  i-  tor   Federation  and  tin-  other 
I  nification.     [t  always  seems  to  me  advisable  in 

i-  of  this  kind  to  take  the  larger  view,  I 
for  the  highest,  and    if  you   tind   eventually  that 
that   is   impossible  of  attainment,  then  do   the 
next   best   thing,  hut  at  any  rate  strive  to  attain 

the  highest.        What    I    Want    to    wa; 

is  this.     I  )o  not  let  us  in  the  heal  of  debate  gradu- 
ally make  these  two  schools  oppose 
because   that    will  do  th<  -■  r  union, 

which  we  all  have  at  heart,  more  harm  than  _ 

If   we  cannot    see  eye   I  i   eye,   if  some  an 
Federation  and  some  are  for   Unification,  d 
let   us  quarrel  with  one  another  about  it,  hut  let 
us  try  to  understand  each   other's    point   of   view. 
To   my  mind,  we  should  go  for  the  la 
and  strive  for  Unification.     I  think  the  question 
is  not  impossible  of  solution,  if  we  go  by  gradual 
_  s.     Even   if   we  federate   on    customs   and 
railways,  as  I  hope  we  are  going  to  do,  or  with  a 
court;  of  appeal,  then  we  shall  be  working  in  the 
direction  of   that  high  ide-il  for  which  we  are  all 
striving.      I  only  want  to  say  a  few  more  v. 
I    have   been,  a-  you   know,  forth  days 

in   the   Congress   of    H>-t    Yolk   in    Pretoria    and 
what    has   struck    me   more   than    anything 
there,  was  the  feeling  which  was  evinced  am 
the  people,  who  come,  m  »st  of  them,  from  the 
country,  towards  the  population  in  Johannesburg. 
That  is,   to   my  mind,  one  of   the   most   hopeful 
sig    3  of  the  times.      There  is  a  new  spirit  a 
in  this  country.      There  i-  a  spirit  of  eo-opei 
and   of   toleration,  and  it  i-   for  US,  gentlemen,  to 
take  advantage  of  that  spirit.      Do  not  let   us  do 
anything    now    that    will    retard   the  pr   _ 
South  Africa. 

Mr.    Lionel    Phillips    (President,   Transvaal 
Chamber  of  Mines),  replying  t  i:  I 

do  not  propose  to  follow  the  Minister  of  Mines  in 
irsion,  hut  I  will  come  down,  m  »re 
particularly,  as  I  am  responding         8    ith  Africa, 
ue    of    the    other    matb  rhich    the 

Minister  has  referred.     He  has  sp  >ken  * 
the  unemployed  question,  and  I  do  not  pi 
follow  him  at  length  on  tin:   - 
me  this  is  hardly  the  occasion,  and,  in  addition  to 
that,  it  will  be  my  duty  in  th  "fa  few 

day-  and  in  another  place  to  make  reference  to 
that  subject.  But  this  I  may  say  to-night, 
that  the  mines  will  do  their  best.  We  want  the 
men  who  are  taken  on  to  do  their  best.  We  want 
the  men  who  are  in  the  m  y  to  give  the 

other  men  a  chance  to  do  their  best.  And 
if  we  ail  work  in  that  spirit,  I  think  much  cau 
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be   d  dleviate  the  distress  which,  unfor- 

tunately, for  the  moment  exists  in  this  place.     I 
believe  it   is  only  transitory,  and   I   believe  we 

merely  have  to   study   it.    to  deal   with   it   with 
discretion,  and  we  shall  find,  that  it  will  pas 
am  going  to  turn  at  once,  with  your  permission, 
to   that    which    is    much    deeper    in    my   heart, 

and  which.  I  believe,  will  be  much  deeper  in 
your  minds,  a  subject  that  the  Minister  of 
Mines  merely  referred  to— the  subject  of  closer 
union.  Speaking  for  South  Africa,  it  is  at  the 
moment  the  question  of  all  others  that  occupies 
the  minds  of  those  who  have  the  welfare  of  this 
sub-continent  at  heart — those  who  think. 
I  believe  that  there  is  a  consensus  of  opinion  in 
ir  of  Unification  over  Federation.  It  appeals 
to  the  imagination,  and  it  is  a  higher  ideal. 
Everyone,  who  speaks,  hopes  that  we  might  have 
Unification  if  the  difficulties  are  not  too  great, 
if  it  can  be  done — as  they  generally  say.  Well, 
I  admit  that  the  difficulties,  either  of  Unification 
or  of  Federation,  are  supreme.  They  are  so 
difficult,  indeed,  that  I  believe,  on  the  whole,  the 
thing  to  accomplish  is  the  bigger  one  of 
I  nification.  I  have  studied,  as  many  of  you  no 
doubt  have  done,  a  series  of  articles  that  was 
written  recently  by  Mr.  Hofmeyr,  the  Clerk  to 
the  Legislative  Assembly.  1  think,  in  writing 
those  articles,  Mr.  Hofmeyr  has  rendered  a  public 
service,  for  he  has  treated  the  matter  in  a  thought- 
ful and  dispassionate  spirit.  Mr.  Hofmeyr 
exposes  the  difficulties  in  the  path,  difficulties  of 
a  stupendous  nature,  but  I  think  that  very  expo- 
sition of  the  difficulties  is  an  argument  in  favour 
of  Unification.  Mr.  Hofmeyr  suggests  that  we 
should  have  the  stepping  -tones  of  Federation. 
Now,  for  my  single  self,  I  think  that  stepping 
stones  in  Questions  of  this  kind  are  exceedingly 
dangerous  instruments  to  use.  If  we  put  a  step- 
ping ston-j  in  midstream  we  shall  find  every 
Colony  in  South  Africa  having  other  stepping 
stones  to  put  beside  it.  Some  of  these  stepping 
stones  must  be  removed  and  replaced  by  others, 
and  the  result  may  be,  that  we  will  get  a  pile  of 
Stepping  stones  in  the  middle  of  the  stream  that 
might  be  washed  away  by  the  first  flood  that 
-comes  down.  It  is  one  of  those  cases.  I  think,  in 
which  we  require  a  little  boldness  and  spirit.  Of 
course,  we  must  examine  with  care  the  width  of 
the  stream  that  has  to  be  crossed, — we  must 
-examine  the  respective  banks.  But  when  we 
have  done  that,  I  say  it  is  a  case  of  taking  our 
-courage  in  both  hands  and  leaping  over,  as  the 
intrepid  horseman  does  in  the  hunting  field.  I 
propose  to  drop  metaphor,  because  this  is  a 
subject  which  should  be  dealt  with  in  very  plain 
language.  Any  act  of  confederation,  that  we  can 
-conceive,  must  leave  to  the  Colonies,  as  they  exist 
.to-day,  a    certain    measure    of    power,  and    that 


means  that  it  must  give  to  the  supreme  Parlia- 
ment only  a  certain  degree  of  power.  For 
example,  if  one  Colony  should  say  it  desired  to 
■  <•  in  its  own  hands  the  native  question, 
another  the  subject  of  education,  another  the 
manner  in  which  the  land  laws  were  administered, 
and  another  still  the  control  of  the  mining 
industry,  then  natives  ami  education  and  land 
and  mining  would  have  to  be  excluded  from  the 
control  of  the  supreme  Parliament.  I  leave  out 
for  a  moment,  and  advisedly,  those  questions  of 
customs  and  railways  which,  we  can  take  it  as  a 
sine  1/nii  in, a,  every  Colony,  as  it  at  present 
exists,  would  like  to  have  the  control  of  in  its 
own  hands.  If  we  can  imagine  a  federation  with 
certain  things  excluded,  who  so  venturesome  as 
to  say  that  the  various  Colonies,  who  are  parties 
to  the  Federation,  will  be  prepared  as  time  goes 
on  to  divest  themselves  of  further  of  their  powers 
to  be  entrusted  to  that  central  authority?  I 
believe  it  is  the  experience  of  the  world,  that  they 
would  rather  endeavour  to  take  away  from  that 
central  authority  something  that  had  been  given, 
than  invest  it  with  still  further  powers.  The 
division,  for  instance,  of  customs  and  of  railway 
revenue,  the  basis  upon  which  taxation  is  to  be 
raised,  may  in  the  course  of  time,  if  we  have 
Federation,  prove  that  one  particular  Colony  is 
gaining  an  advantage,  and  if  that  Colony  did 
gain  an  advantage,  the  other  Colonies  would  find 
that  they  suffered  a  disadvantage.  This  alone 
would  be  a  fruitful  source  of  friction.  If  the 
revenue  had  to  be  raised  separately,  each  of  their 
Colonies  would  desire  to  expend  that  revenue 
separately.  It  seems  to  me,  therefore,  when  we 
face  the  problem,  as  we  must  do,  as  a  whole,  we 
shall  find,  that  we  either  have  to  raise  our  taxation 
separately  and  spend  it  separately,  or  raise  it 
unitedly  and  spend  it  unitedly.  And  this  is  the 
fundamental  difference  between  Federation  and 
Unification.  I  do  not  propose  to  address  you  on 
the  very  difficult  and  important  native  question, 
but  let  us  take  it  as  an  example,  and  ask  our- 
selves, if  we  hope  to  solve  it  as  a  South  African 
rather  than  as  a  colonial  question,  why  we  should 
not  solve  it  now  ?  Are  we  likely  later  on  to  find 
the  views  of  the  inhabitants  oi  this  country  less 
divergent  than  we  were  to-day?  It  seems  to  me 
that  it  is  a  supremely  difficult  question,  but  we 
might  just  as  well  face  it  now  as  at  some  future 
time,  and  it  is  quite  conceivable  that  a  central 
Parliament,  established  with  Unification,  would 
find  it  desirable  to  frame  regulations  applicable 
to  different  portions  of  South  Africa,  as  far  as  the 
natives  are  concerned,  in  accordance  with  the 
degree  of  civilisation  that  they,  in  those  particular 
parts,  may  have  attained.  One  of  the  very 
serious  difficulties  which  was  raised  in  a  personal 
conversation  with  me  by  a  well-known  statesman 
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in  the  ( Jape  '  Jolony  was  this ;  he  said  :  "  Bow  do 
you  propose  to  bridge  over  the  interim  between 
the  abolition  of  the  existing  State  Parliaments  and 
the  time  when  the  central  Parliament  will  be  able 

BO  to  decentralise  that  it  can  take  the  go\  eminent 
Of  the  distant  parts  of  South  Africa  in  hand 
1  admitted  that  it  was  a  difficult  question,  but  I 
did  not  bglieve  an  insoluble  one.  Let  us  for  a 
moment  imagine  that,  previous  to  the  aboli- 
tion of  the  existing  Parliaments,  a  council 
should  be  formed,  consisting  of,  say,  two 
members  on  the  Government  side,  two  members 
of  the  Opposition,  and  a  judge  of  the  Supreme 

Court,  preferably  the  Chief  Justice,  entrusted 
with  authority  to  carry  on  the  government  of  the 
country  under  the  laws  as  they  exist.  It  seems 
to  me  that  that  might  be  a  workable  system.  I 
offer  it  merely  in  the  humblest  of  spirits,  but  1 
offer  it  as  a  possible  means  of  bridging  over  the 
interim.  We  must  remember  that  this  council 
would  not  have  to  undertake  any  legislative  work. 
It  would  be  carrying  on  the  administration  of 
the  country.  In  fact,  it  would  merely  be  a 
representative  institution  to  see  that  the  heads 
of  departments  acted  in  accordance  with  the  law 
as  it  stood  at  the  time.  And  assuming  that  this 
Council  found  itself  faced  with  some  knotty  or 
difficult  point,  it  could  always  refer  in  that  case 
for  the  decision  of  this  central  executive.  I, 
therefore,  think  that  although  the  difficulty  is 
great,  it  is  not  beyond  the  scope  of  human  inge- 
nuity to  frame  some  means  wherby  the  interval 
could  be  satisfactorily  provided  for.  Of  course, 
men  of  Cabinet  rank  would  probably  be  found — 
as  I  am  sure  they  would  be — in  the  central 
Parliament,  so  that  they  would  not  be  available 
as  members  of  that  council.  But  assuming  it  is 
difficult  to  bridge  the  interval,  I  say  that,  how- 
ever complex  it  may  be,  it  pales  into  insigni- 
ficance  beside  the  infinitely  greater  difficulty  of 
apportioning  revenue  and  expenditure  between 
the  various  Colonies  in  South  Africa  in  a  federa- 
tion. We  have  many  warning  lessons  before  us. 
In  the  United  States  of  America  we  see  litigation 
and  constant  friction  between  State  Parliaments 
and  the  Senate.  We  have  in  Australia  the 
heartburning  and  ill-feeling,  that  exist  between 
the  Federal  authority  and  the  State  Governments. 
And  I  say,  let  us  in  South  Africa  take  warning 
by  these  examples  and  let  us  endeavour  to  avoid 
similar  conditions  The  proposition  to  put  to 
members  is  this  :  Do  we  d°sire  to  coalesce  .' 
have  we  got  the  ambition  to  see  the  united 
Colonies  of  South  Africa  established  .'  are  we 
imbued  with  the  idea  of  the  big  nation  versus 
the  small  communities  ]  It  is  a  much  more 
inspiring  object,  and  anyone  whose  mind  is  not 
pervaded  by  the  parochial  instinct  must  have 
little  hesitation  in  making  his   selection.      There 


are  people  who  Bay,  "  \  ou  will  leap  in  the  dark 
into  unification  and  give  a  blank  cheque."  Well, 
pi  i  •■n:ill\  I  think  that  is  a  false  description.  It 
is  quite  true,  that  in  the  firal  years  of  unification 
it  might  be  desirable  to  proteel  the  hinterland  in 
some  measure. 

It  is  conceivable,  when  we  hold  in  view  the 
disuarity  between  the  population,  for  instance 
of  the  Cape  Colony  and  the  population,  say,  of 
the  Orange  River  Colony  and  the  Transvaal 
combined,  that  a  combination  ol  the  representa- 
tives of  the  population  in  the  <  !ape  <  Jolony  might 
dos  mething  in  the  central  Parliament  thai  would 
be  detrimental  to  the  interests  of  the  hinterland, 
and  that  being  the  case,  it  is  probably  desirable 
that  some  special  representation  should  be 
accorded  to  the  hinterland  Colonies  in  the  first 
instance.  Bui  though  this  may  be  a  desirable 
thing,  it  does  not  mean  that  we  should,  not  at 
once  fix  the  basis  upon  which  every  one  is  to 
bav<  rights  in  the  future,  which  should  automa- 
tically come  into  being  in  the  com  given 
number  of  years.  We  must  remember  this: 
once  we  have  expunged  these  Colonial  bound 
then  Colonial  patriotism  and  Colonial  interests 
will  cease  to  exist.  We  shall  have  the  one 
paramount  Smith  African  interest,  which  will 
pervade  the  minds  of  the  whole  of  the  people  of 
the  sub-continent.  And,  of  course,  as  the 
potentialities  oi  this  vast  continent  are  developed 
we  shall  find  population  gradually  shifting,  or,  1 
hope,  a  new  population  coining  to  those  centres 
where  commodities  can  best  be  produced.  That 
in  itself,  of  course,  would  alter  the  centre  of 
power  in  South  Africa  as  a  whole.  But  about 
unification  one  thing  is  certain  :  that  it  will  pro- 
duce a  stability  we  do  not  enjoy  to-day,  it  will 
tend  to  promote  economy  in  government,  it  will 
be  the  mean-  of  our  having  a  general  broad  policy 
of  government,  it  will  improve  the  credit  of 
South  Africa  as  a  whole,  and  it  will  inspire 
people  with  confidence  to  come  into  this  country 
and  invest  their  money. 

There  are  those  gentlemen  -we  read  of  them 
daily  in  the  newspapers — who  desire  to  see  built 
round  the  Transvaal  a  ring  fence.  These  gentle- 
men desire  to  have  protection.  They  desire  to 
see  certain  industries  established  here  before 
there  is  any  system  of  union.  Well,  it  seems  to 
me  that  the  reply  is  very  simple.  If  we  put 
customs  houses  round  the  Transvaal  and  do 
damage  to  our  neighbours — who  are  three  times 
a-  numerous  as  ourselves — our  neighbours  might 
suffer  it  for  a  time.  But  as  surely  as  we  are 
present  in  this  room,  if  we  damage  our  neighbours 
_h,  we  will  either  have  to  pull  these  customs 
houses  down  at  their  instigation  or  our  neigh- 
bours will  pull  them  down  for  us.  We  are  a 
part  of  South  Africa,  wedded  beyond  recall,   and 
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divorce  is  out  of  the  question.  The  question  is, 
Are  you  going  to  be  happy  partners  or  are 
you  going  in  l>e  fractious  neighbours  .' 

I  wish  you  for  '>ne  moment  to  imagine  South 
Africa  vivified.  Speaking  of  the  past  conduct  of 
Civilised  man  since  lie  passed  the*  frowning 
heights  of  Table  Mountain,  and  1  wish  1  had 
the  voice  to  speak  as  it  would  be  spoken,  if 
these  words  came  through  the  mouth  of  a 
swollen  Orange  River,  I  imagine  the  torrent 
of  unanswerable  reproach  that  would  be  heard. 
What  has  man  done  in  the  arts  of  peace?  I 
am  afraid  the  record  is  a  tale  of  ignorance  and 
lazy  indifferemce.  lam  not  speaking,  mind,  of  the 
-  but  of  the  effects.  We  all  know  that  there 
i  why  the  first  settlers  who  came 
into  South  Africa  finally  found  themselves  upon 
the  best  pieces  of  alluvial  soil  producing  the  bare 
necessaries  <if  life  in  the  easiest  possible  manner. 
We  know  it  was  due  to  the  pests,  the  wild  beasts, 
the  savages,  the  various  difficulties  and  the 
absence  of  markets,  and  that  no  matter  what 
people  had  been  brought  here,  or  from  what  part 
of  the  world,  the  results  would  have  been  pre- 
cisely the  same  as  they  were  under  the  conditions 
of  those  men  brought  here  in  the  first  instance 
by  the  East  India  Company.  I  am  not,  there- 
fore, saying  anything  against  the  early  settlers 
in  this  country,  but  I  am  speaking  of  the  facts 
as  they  are.  In  the  arts  of  peace  but  little  pro- 
gress was  made.  Of  course,  to-day  we  have  the 
nice  of  highly  trained  intelligence  in  agri- 
culture, and  so  much  demonstration  has  been 
made  already  that  it  is  safe  to  say  we  shall  see 
an  enormous  development  in  the  surface  of  the 
land — a  development  perhaps  in  which  energy 
and  industry  will  be  as  great  as,  or  greater  than, 
that  which  has  been  bestowed  on  the  mining 
industry  in  seeking  out  the  wealth  of  nature  buried 
beneath  the  surface.  And  that  is  something  in 
regard  to  which  my  scientific  hearers  may  also 
'.  because  the  chemistry  of  the  soil  is  one  of 
those  things,  that  has  to  be  studied  minutely. 
V  hen,  therefore,  they  have  a  little  spare  time 
from  those  arduous  duties  which  I  am  afraid  1 
am  connected  with  imposing  on  them,  perhaps 
they  will  also  direct  their  attention  to  some  of 
those  problems  which  may  help  to  make  the 
surface  of  this  country  more  productive  than  it  is 
to-day.  1  want  to  turn  for  a  moment  to  another 
side,  to  leave  the  arts  of  peace,  and  ask  you  to 
think  of  the  record  we  have  from  the  earliest 
days  in  another  direction.  And  what  do  we  find' 
We  find  practically  from  tin-  days  of  Van  Riebeek 
men's  thoughts  were  turned  against  each  other, 
that  they  from  time  to  time  burst  into  open  con- 
flict, the  result  of  which  was  that  the  fair  surface 
of  the  land  was  drenched  with  human  blood.  It 
was  a  record  of  which  everyone  need  be  heartily 


ashamed.  The  blame  rests  not  with  one  Govern- 
ment in  this  count  r\  or  with  one  Government 
across  the  sea,  nor  does  it  rest  upon  one,  but 
upon  both  the  principal  representative  European 
races  that  settled  in  this  country.  1  do  not  rake 
up  the  past  because  but  little  useful  purpose  can 
lie  served  by  that,  except  with  one  object  in  view, 
and  that  is  that  we  may  learn  the  lesson  and  act 
differently  in  the  future. 

The  Minister  of  Mines  has  spoken  of  the 
better  spirit,  and  1  am  sure  he  is  right.  There- 
is  a  spirit  of  fraternity  about  that  certainly 
did  not  exist  in  South  Africa  in  years  gone 
by.  Perhaps  we  may  wipe  out  the  past  in  time. 
Anyhow,  we  can  do  our  best  to  atone  for  it,  and 
there  is  one  direction  more  than  any  other  in 
which  we  can  do  that,  and  it  is  by  forcing  on,  by 
using  our  very  best  energies  and  powers  to  bring 
about  the  union  of  all  the  Colonies  of  South 
Africa.  Let  us  begin  by  blotting  out  the  boun- 
daries and  by  destroying  those  divisions  which 
were  senselessly  and  wrongfully  built  up  in  the- 
past.  They  have  caused  most  of  the  past  suffer- 
ing, and  if  they  are  left  in  being  they  will  very 
likely  repeat  that  sinister  role  and  produce  more 
suffering  in  the  future.  Union  is  a  delicate 
plant,  and  its  seed  must  be  sown  in  faith.  We 
are  not  going  to  achieve  union  by  an  ignoble 
squabble  upon  the  relative  interests  of  persons  in 
the  country,  nor  shall  we  get  it  by  floundering  in 
a  quagmire  of  details.  We  shall  have  to 
approach  the  question  upon  a  high  plane  and 
in  the  spirit  of  fraternal  amity.  The  founda- 
tions must  be  laid  in  principles  that  are  sound. 
There  must  be  a  guarantee  to  all  civilised  men 
in  this  country  of  equal  rights,  and  prefer- 
ential treatment  of  any  one  must  be  avoided  as 
the  plague.  The  day  we  set  the  seal  upon  the 
union  of  South  Africa  will  be  the  birthday  of  a 
great  nation.  It  can  be  done  and  must  be  done, 
and  it  will  be  done  if  men's  minds  are  not 
accursed  with  a  puny  spirit  and  are  tuned  to  the 
requisite  heights.  There  are  a  few  splendid  lines 
I  wish  to  conclude  with,  and  I  hope  you  will 
ponder  over  them,  and  that  the  words  will  sink 
deep  into  your  hearts.      They  are  these  : — 

"  It  takes  a  soul  to  move  a  body, 

It  takes  a  high-souled  man  to  move  the  masses  to  a 

cleaner  sty, 
It  takes  the  ideal  to  blow  a  hair's  breadth  off  the 

dust  of  t lie  actual." 

Mr.  T.  Lane  Carter  next  proposed  the  toast 
of  "  Our  Quests  "  and  "  Kindred  Societies."  In 
doing  so  he  said  :  —  There  is  one  thing  that  we 
have  to  be  thankful  for  in  regard  to  our  kindred 
societies,  and  that  is  the  friendly  spirit  that  per- 
vades the  members.  We  all  have  one  object  in 
view,  and  that  is  the  advancement  of  this  great 
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industry.  Every  member  of  every  society  always 
baa  done  and  always  will  do  bis  level  best  to 
advance  that  cause.  I  bave  also  to  propose  the 
health  ol  our  guests.  We  arc  very  glad  to  have 
with  us  to-nighl  Mr.  Lance,  who,  as  you  know, 
is  Chairman  of  the  Transvaal  University  College. 
Kindred  societies  are  bound  to  take  a  verj  i 
interest  in  the  work  that  the  -College  stands  for, 
as  the  future  success  of  kindred  societies  rests  to 
a  very  great  extent  <>n  the  kind  of  men  that  they 
turn  out  at  that  University.  .May  I  say  that  it 
is  the  hope  of  kindred  societies  that  there  may 
grow  up  in  this  Colony  not  small  schools  in 
Bev<  ral  different  centres  but  a  great  University, 
which  will  be  able  to  hqld  up  its  head  amongst 
the  best  in  the  world.  We  also  have  with  as 
Mr.  Burt  Andrews,  our  Town  Engineer,  who,  as 
you  know,  is  also  President  of  the  South  African 
Association  of  Engineers.  I  have  been  told,  that 
he  has  been  affected  with  a  microbe,  which  seems 
to  be  permeating  the  Transvaal  very  thickly,  and 
that  is  the  bacillus  amalgamationis.  1  do  not 
wish  to  say  that  he  has  any  idea  of  amalgamating 
the  city  of  Johannesburg  with  any  of  the  sur 
rounding  mines  or  anything  of  that  sort,  but  I 
understand  that  he  is  very  anxious  to  amalgamate 
his  association  with  a  kindred  society.  That 
has  been  discussed  for  a  long  time.  Many  of  us 
have  sympathised  a  great  deal  with  Mr.  Andrews 
in  the  many  serious  and  difficult  problems  that 
he  has  had  to  tackle,  and  one  of  them  has  been 
unskilled  labour.  1  think  we  can  call  Mr. 
Andrews  the  geologists'  friend,  for  during  the 
last  few  months  the  most  beautiful  prospecting 
trenches  have  been  cut  in  the  streets,  and  I 
firmly  believe  that  the  geologists  instead  of  walk- 
ing up  the  streets  have  gone  up  through  those 
trenches  and  investigated  the  strata  which  under- 
lies this  great  metropolis. 

Mr.  W.  F.  Lance,  M.L.A.:—  On  behalf  of 
the  guests  present  I  have  to  thank  you  for  the 
genial  way  in  which  this  toast  has  been  pro- 
posed and  received  to-night.  I  wish  also  to 
express  our  high  appreciation  of  the  honour 
conferred  upon  us  in  the  invitation  to  be  present 
at  this  very  interesting  function,  and  also  for  the 
generous  hospitality  we  have  received  at  the 
hands  of  our  hosts,  one  of  the  oldest  and  most 
influential  of  the  scientific  societies  of  the 
Witwatersrand.  It  has  been  often  said  that  we 
are  nothing  if  not  scientific,  and  where  indeed 
should  science  find  a  home  if  not  in  Johannes- 
burg, where  the  overwhelming  importance  of 
applied  science  as  a  factor  in  the  development  of 
Our  mining  industry  comes  home  to  every  one  of 
us.  lieference  has  been  made  to-night  to  the 
educational  factor  in  the  work  of  this  Society,  and 
I  claim  a   very   close    connection    between    this 


Society  and  the  college  whirl,  |  bave  the  honour 

' present,   not   only  on  account  of  your  own 

able  work  in  both  directions,  but  because  the 
one   stands   for  the  best    or    some   of    tb< 
of  scientific  thought  and  work,  while  tbe  other 

stands     for    that     scientific    and     technical      work 

whirh  necessarily  leads  up  to  and  waits  upon  the 
bigher  work.  And  1  hope  that  this  close  con- 
nection will  shortly  be  emphasised  in  a  more 
material  form  in  the  new  buildings  now  in  i 
of  erection  on  Plein  Square,  where  we  hope  to 
provide,  at  all  events,  a  certain  amount  of  accom- 
modation for  the  different  scientific  and  technical 

societies  together  with  a  suitable    lectin e    hall    for 

their  requirements.  And  whatever  ina\  be  the 
future  of  higher  education  amongsl  us  and  these 
matters  are  still  under  consideration,  and  it  is 
difficult  to  say  what  may  be  ultimately  evolved 
— but  whatever  that  may  be.  and  whatever  may 
become  of  what  we  regard  as  more  Btrictly 
University  work,  yet  the  trusts  upon  which  the 
Plein  Square  site  is  held  will  always,  if  properly 
carried  out,  ensure  that  that  will  remain  per- 
manently a  centre  for  science  and  scientific 
thought,  and  a  home  for  technical  education  of 
every  grade  and  a  centre  which  will  radiate  tl. 
of  these  things  for  the  benefit  of  this  country.  I 
have  referred  to  the  close  connection  of  applied 
science  with  our  mining  industry,  but  our 
thoughts  naturally  turn,  as  has  indeed  been 
suggested  already  this  evening,  in  other  directions. 
We  talk  of  closer  settlement  of  the  land  and  we 
recognise  what  has  already  been  done  in  the  way 
of  the  application  of  science  to  the  pursuits  of 
agriculture  and  stock  raising.  We  know  the 
excellent  work  that  has  been  done  by  our  experi- 
mental farms  and  our  bacteriological  institute, 
but  we  recognise  at  the  same  time  with  i  _ 
that  we  have  not  as  yet  provided  for  scientific 
and  technical  education  in  that  direction,  and 
those  of  our  youths  who  to-day  would  make  the 
land  their  life  occupation  are  driven,  either  t<> 
start  upon  that  walk  in  life  insufficiently 
equipped  with  scientific  knowledge,  or  are  | 
to  go  to  other  places,  within  our  own  know 
as   far  as  Canada  and  the  United  Stat  -   ' 

that  scientific  education  which  should  be 
given  on  the  spot.       This  question  of  an  Agricul- 
tural  College   has  been  brought  to   the  not; 
different  times  not  only  of  the  present   Govern- 
ment but  also  of  its  predecessor  by  the    Di 

0  Agriculture  and  by  the  University  College, 
and  it  is  with  regret  that  one  finds  that  nothing 
has  so  far  been  done  towards  a  practical  solution 
of  the  matter.  I  feel  that  no  excuse  is  needed 
for  drawing  attention  to  the  matter  tn-night,  and 

1  do  so  in  the  hope  that  it  will  not  be  long 
before  our  Government  takes  the  initiative  in 
this  important  matter. 
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Mr.  G.  S.  Burt  Andrews,  replying  on  behalf 
of  kindred  ties,  said  :  —1  feel  that  one  of  the 

difficult    tasks    in    connection    with    the 

presidency  of  thi  tion  is  to  follow  on  after 

eloquence,  such  as  that  we  have  listened 

night     with     the     _  -       interest     and 

ire.        It    is    a    great    pleasure    to    kindred 

ties   to  know   that    your   Society  has  made 

.such  excellent  progress  in  such  a  comparatively 

short  time.      I  think  that  kindred  societies  have 

gree,  whether  they  like  it  or  not,  that  this  is 

_       "ii  the  Eland  at  present,  and 

we  feel  tint  the  strength  of  this  Society  is  likely 

to  improve  the  position  of  the  other  institutions 

and  -  -    id  the  Kami,  because  I  think  I  can 

safely  s^y  that  there  is  a  rivalry  and  a  healthy 

rivalry  in  connection  with  the  different   assoeia- 

in  Johannesburg.     There   can  be  no  doubt 

the  usefulness  of  these  societies.  A  great 
deal  of  interest  is  taken  by  >cientifie  men  on  the 
Rand  in  the  different  problems,  which  they  have 
to  deal  with,  and  I  think  that  everyone  will 
reali—  that  there  is  a  greater  scope  for  originality 
in  Johannesburg  than  there  is  in  older  established 
countries.  In  Malthus;  work  on  lost  arts,  he 
says  that  the  best  steel  is  the  greatest  triumph 
of  metallurgy,  and  metallurgy  is  the  glory  of 
chemistry.  I  do  not  know  whether  any  of  you 
are  prepared  to  contradict  that,  but  I  believe  it 
is  a  solid  fact.  At  the  same  time,  although 
the  metallurgy  of  gold  is  not  perhaps  so  difficult 
or  so  interesting  as  the  triumph  brought  about 
by  the  best  steel,  still  I  think  we  can  say  that  the 
metallurgy  of  gold  on  the  Witwatersrand  is 
second  to  none  in  any  part  of  the  Avorld.  I 
think  that  is  largely  due,  not  only  to  your 
Society,  but  without  wishing  to  pat  kindred 
societies  on  the  back,  to  the  kindred  societies 
themselves.  It  has  been  said  more  than  once 
that  very  little  interest  is  taken  in  the  scientific 
societies  of  Johannesburg.  I  should  like  to  con- 
tradict that  in  the  very  strongest  manner,  because 
I  think,  there  are  very  few  towns  in  the  world 
where  more  interest  is  taken  by  the  scientific 
societies  than  in  Johannesburg.  I  think  I  am 
right  in  saving  that  more  than  one  meeting  a 
week  takes  place  here  of  a  scientific  society, 
which  means  52  papers  or  more  on  scientific  sub- 
jects during  the  year.  These  papers  are  discussed 
in  a  whole-hearted  manner  and,  as  a  previous 
speaker  has  said,  without  any  personality.  I 
think  a  good  deal  of  the  success,  which  has  been 
achieved  in  Johannesburg,  is  due  to  the  discus- 
sions which  have  taken  place  in  the  different 
societies.  You  have  been  hearing  about  Unifica- 
tion and  Federation,  and  I  should  like  to  talk 
about  amalgamation.  For  some  years  past  it  has 
occurred  to  me,  that  a  great  deal  more  good  could 
be  done  in  this  town,  if  some  of  the  big  societies 


would  amalgamate.  There  is  a  scheme  on 
font  just  now  to  amalgamate  the  South  African 
Association  of  Engineers  and  the  Transvaal 
Institute  of  Mechanical  Engineers.  One  of 
the  chief  reasons  for  this  is,  that  their  interests 
are  very  much  the  same.  Many  of  our  scien- 
tific gentlemen  on  the  Eland  belong  to  all  the 
societies,  and  when' they  want  to  read  a  paper  it 
is  not  an  uncommon  thing  for  them  to  turn  over 
in  their  minds  to  which  society  they  will  bring  it. 
Now,  that  is  altogether  wrong.  The  societies 
should  be  brought  into  closer  union.  We  could 
save  administrative  expenses  and  other  things, 
and  sn  bring  the  whole  thing  into  one  homogene- 
ous institution.  I  think  if  the  societies  amalga- 
mated we  should  have  greater  recognition  on  the 
part  of  the  Government,  and  on  the  part  of  the 
public.  I  am  cpuite  sure  that  when  anything  has 
to  be  referred  to  any  particular  society,  it  must 
be  very  difficult  for  anybody  to  make  up  his 
mind  as  to  which  society  to  refer  it  to.  If  all 
the  societies  were  amalgamated  this  difficulty 
would  be  overcome. 

Hon.  W.  Dalrymple,  M.L.C.,  proposed  the 
health  of  the  Chairman,  of  whom  he  spoke  as  one 
filled  with  vitality,  capacity  and  enthusiasm,  to 
which  Prof.  Yates  briefly  replied,  and  the  proceed- 
ings ended. 


Obituary. 


It  is  with  regret  that  we  have  to  report  the 
death  of  Mr.  W.  V.  Hunt,  an  associate  of  this 
Society,  which  occurred  at  the  Salisbury  Hospital 
from  enteric  fever  on  the  19th  February.  The 
deceased  gentleman,  who  was  a  native  of  Ireland, 
had  been  in  Rhodesia  for  some  time,  and  until 
recently  was  battery  manager  of  the  Surprise 
mine,  Selukwe.  A  few  months  ago  he  went  out 
to  the  Kimberley  Mazoe  mine  as  manager,  and 
was  brought  into  hospital  about  three  weeks 
before  he  died.  Mr.  Hunt  was  37  years  of  age 
and  leaves  a  wife  and  four  children.  He  was 
admitted  an  associate  in  October,  1904. 

It  is  also  with  regret  that  we  announce  the 
death  of  Mr.  John  Grove  Johnson,  F.C.S., 
an  associate  of  this  Society,  which  occurred 
suddenly  towards  the  end  of  March.  Mr. 
Johnson,  who  was  well  known  to  many  of  the 
older  members  of  the  Society,  was  the  senior 
director  in  the  firm  of  Johnson  &  Sons'  Smelt- 
ing Works,  Ltd.  (formerly  Johnson  &  Sons). 
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Notices  and  Abstracts:   Chemistry, 


Notices   and   Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

'lin  ^ssay of  Slimes  Residues.*  "As  the  result 
of  much  experimental  work  KCj  is  qov  used  as  a 
reducing  agent,  in  preference  to  anj  ol  the  carbon 
compounds,    for   the   assaying   of  residues  resulting 

from  the  roasting  and  subsequent   treat n\   of  ore 

from  the  mine.  This  practice  has  been  found  to 
yield  better  results  than  the  usual  methods  employed, 

and   particularly  is  this  the  case  with  residues  < - 

taioing  a  large  proportion  of  soluble  gold.  The  gold 
in  the  slags  from  the  usual  method  of  assaying  can 
overed  by  fusion  with  KCy  and  litharge,  and 
the  advantageous  use  of  this  reagent  in  assaying  the 
various  products  of  a  gold  mine,  and  in  the  smelting 
of  zinc-box  sludges,  i-  being  actively  investigated. 

The  following  assay  results  were  obtained  operat- 
ing with  a  specially  prepared  residue  containing 
much  soluble  gold.  A  filter  press  Was  charged  with 
current  pulp,  and  the  resultant  cakesof  residues  were 
dried  w  ith  compressed  air. 

1.  The  smelting  charge  used  was  : 

Residues  (dried  at  100  C.)...  LOO  parts. 
Soda  ash ...            ...            ...      oil      ,, 

Borax  glass  ...  ...      12      ,, 

Litharge...  ..  ...  150      ,, 

Flour      ...  ...  ...        8      ,, 

2.  'l'ii''  smelting  charge  used  was:  — 
Residues  (dried  at  100  ('.)...  100  parts. 
Soda  ash...            ...            ...      50      ,, 

Borax  glass  ...  ...       12      ,, 

Litharge...  ...  ...  1">»i      ,, 

Sodium  cyanide    ...  ...       17 

3.  The  residues  were  triturated  and  washed  on  a 
Buction  filter,  the  smelting  charge  tor  the  dried 
residues  resulting  from  this  treatment  being  the 
same  as  in  1  ;  the  gold  in  the  solution  being  recovered 
by  evaporation  with  sonic  zinc  shavings,  followed  by 
the  usual  scorification,  etc. 

Grains  Gold  per  i<<n  : 
1.  2.  3. 

Insol.  -  Soluble. 
•27  •'.)  34-49  6-31     28*2     3451. 

The  above  results  are  the  averages  of  a  -cries  of 
determinations  made  by  the  different  method-  enu- 
merated."— Journal  of  Chamber  of  Mines,  Western 
Australia,  Sept.  3d,  1907,  p.  841,  and  Oct.  31,  1907, 
p.  901.     (W.  A.  C.)        

Gaseous  Nitrogen  Trioxide.  —  "A  special 
interest  is  at  the  present  time  attached  to  the 
chemistry  of  the  oxides  of  nitrogen  owing  to  the 
important  part  played  by  these  substances  in  the 
commercial  process  for  the  utilisation  of  atmospheric 
nitrogen  by  it-  conversion  into  the  nitrates  of  the 
alkali-  and  alkaline  earths.  There  ha-  always  been 
a  certain  doubt  as  to  the  existence  of  nitrogen  tri- 
oxide in  the  gaseous  state,  although  this  oxide  i- 
known  at  low  temperatures  in  the  liquid  condition. 
In  1885  sir  William  Ramsay  and  Mr.  Cundall  showed 
that  in  the  main  the  gases  derived  from  this  liquid 
trioxide  consisted  of  nitric  oxide  No.  and  nif 
peroxide  partly  in  the  complex  form  N2<  >,  and  partly 
in  the  simpler  form  of  N02.  Later,  "in  1899,  Prof. 
H.  B  Dixon  and  Mr.  1'eterkiu  succeeded  in  demon- 
strating that  such  a  mixture  does  contain  a  small 
proportion  of  gaseous  nitrogen  trioxide.    N2Os,    and 

that  a rdingly  the  reaction  N.,037rjlN0  -NU.  is  a 

reversible  one.  This  reversibility  affords  an  easy 
explanation  of  the  behaviour  of  the  mixed  gases  to- 
wards various  reagents.  For  example,  thes 

See  Proceedings,  vol.  ii.,  July,  189s,  pp 
this«/oti  nal,  vol.  vi.,  March,  1S0S,  p.  270. 


solve  in  cold  concentrated  sulphuric  acid  to  form  nitro- 
sulphonic  arid.  In  this  reaction,  which  occurs  in  the 
t.a\  Lussac  lower  of  the  sulphuric  acid  plant,  the 
mixture  ol  nitric  oxide  and  nitrogen  peroxide  behavi  - 
as  ii  these  gases  had  combined  to  form  nil 
trioxide.  In  1905  Raschig  showed  thai  the  combina- 
tion of  nitric  oxide  and  oxygen  occurs  in  two  distinct 
stages,  the  first  giving  rise  to  the  production  of 
gaseous  nitrogen  trioxide,  which  then  und< 
further  oxidation  to  nitrogen  peroxide.  Any  fuither 
doubt  as  to  the  possibility  of  this  trioxide  existing  in 
the  gaseous  state  has  been  dispelled  by  the  expei  imenta 
described  before  the  Chemical  Society  on  November 
7,  by  Iu.  and  Mrs.  II.  B.  Baker  who  have  demon- 
strated that  liquid  nitrogen  trioxide  can  be  converted 
into  the  gaseous  state  if  it  i-  dried  completely,  [n 
this  condition  the  gaseous  t  rioxide  shows  no  tendency 
sociate  into  1 1 i 1 1 i«  oxide  and  nitrogen  peroxide; 
on  the  contrary,  it  exhibits  the  phenomenon  of 
association,  for  the  determination  of  it-  vapour 
den-it\  indicated  the  presence  of  more  complex  mole- 
cules corresponding  with  the  double  formula 
This  fad  brings  the  Bubstance  into  line  \*it|,  i]ie. 
corresponding  oxide  of  phosphorus,  which  aho  has 
the  double  molecnle  !',< »,..  The  liquid  trioxide  i- 
green  at  the  ordinary  temperature,  but  beeom<  -  blue 
at  9  C.  It  remains  liquid  at  80  C,  but  solidifies 
to  a  mas-  of  dark  blue  crystals  in  liquid  air.  These 
results  furnish  another  interesting  example  of  the 
influence  of  moisture  on  chemical  change.  Ordinary 
moist  nitrogen  trioxide  dissociates  almost  completely 
in  the  gaseous  state,  but  when  thoroughly  dried  the 
substance  may  be  vaporised  without  showing  any 
sign  of  dissociation."  —Tinu  sEngint  ei  ing  SuppU  m<  a), 
Dec.  is.  L907.      J.  A.  W.) 


Corrosion  of  Platinum  Crucibles.— '*  Chemists 

are  aware  that  employment  of  platinum  crucibles 
involves  precautions,  without  which  the  metal  is 
rapidly  destroyed.  The  author  describes  a  new 
source  of  deterioration.  When  a  platinum  crucible 
is  placed  in  the  higher  cone  of  the  dame  of  a  Bunsen 
burner,  a  pari  of  the  free  hydrogen,  always  in  the 
flame,  i-  diffused  through  the  platinum,  and  exerts  a 
reducing  action  on  the  substances  in  the  crucible.  If 
by  reduction  substances  can  be  formed  which  attack 
platinum,  the  latter  i-  destroyed.  Diffusion  take> 
place  with  great  rapidity.  In  less  than  five  minutes 
the  pre— me  increases  \\  mm.  of  mercury  inside  a 
platinum  vessel  in  which  a  vacuum  has  been  made. 
Removing  the  recipient  from  the  Same,  tie-  vacuum 
i-  immediately  re-established,  and  when  placed  in  the 
lower  cone  of  the  flame  for  two  minute-  the  pressure 
rises  4  •")  mil:.,  and  the  bottom  becomes  coated  with 
soot.  There  i-  no  diffusion  if  the  bottom  of  the 
crucible  is  placed  2  cm.  above  the  exterior  cone  of  the 
rlame.  If  a  Bubstance  reduced  by  hydrogen  at  the 
temperature  of  the  experiment  i-  in  the  crucible, 
hydrogen  again  enters  gradually  a-  it  i-  consumed 
for  reduction.  Iron  oxide  (4  gm.)  is  reduced  to 
metallic  iron,  which  renders  a  very  thick  crucible 
useless  in  five  hours'  heating.  Magnesium  sulphate 
i-  reduced  to  a  sulphide,  and  sodium  sulphate  to  the 
state  of  sulphite.  Finally,  magnesium  pyrophosphate 
(produced  by  calcination  of  ammonium  magnesium 
phosphate  in  the  quantitative  analysis  of  phos- 
phates) i^  reduced,  producing  phosphorus,  which 
distils  and  attacks  the  less  hot  parts  of  the  crucible. 
In  all  these  cases,  when  a  high  temperature  is 
required,  heating  in  an  electric  resistance  furnace 
should  he  preferred  to  the  use  of  a  Bunsen bnrner  " — 
M.  Geibel,  Zeitschrift  fur  angewandte  Chemie. — 
London  Mining  Journal,  Jan.  4,  1908,  p.  5.     (A.  R.) 
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METALLURGY. 
Slime  Treatment  at  Kalgoorlie.  —  "  Al  the 
Associated  Northern  mine  the  ore  is  of  a  schistose 
nature,  with  quartz  and  calcite  :  the  valuable  ore 
carries  tellurites  ami  iron  pyrite,  there  being  very 
ittle  tree  gold. 

The  treatment  consists  of  breaking  the  ore  with  a 
No.  5  Gates  crusher,  grinding  through  a  2~  mesh 
screen  in  three  No.  5  Krupp  ball  mill-,  roasting  in 
-ix  Merton  furnaces,  mixing  with  weak  cyanide 
solution,  grinding  t<»  slime,  and  amalgamating  the 
coarse  gold  in  eight  Forwood  -  Down  (improved 
Wheeler)  5  ft.  pans,  settling  the  slime  in  V-shaped 
boxes,  agitation  of  pulp  in  live  vat-  22  by  6ft.,  tilter- 
press  treatment  in  three  Dehne  ]  resses,  ami  disposal 
of  residue  by  Kelt  conveyor. 

The  following  is  the  treatment  in  detail  of  the 
pan  product.  Average  screen  le-t-  of  this  are  as 
follow-  :— 

Mesh.  Percentage. 

On    30     ...  ...  ...      Nil 

40 Nil 

tin     ...  ...  ...       it.'. 

so     ...  ...  ...       25 

Iimi     ...  ...  ..        4-3 

150     ...  ...  ...       4-9 

Through  150  ...  ...     87-5 

The  slime  from  the  settlers  is  run  into  the  agita- 
tors  with  a  consistence  of  about  i   to  1,  it  taking 
hetween  7  and  8  hours  to  till  one  vat  holding,  say,  36 
ton-  of  drv  slime.     The  cyanide  solution  is  made  up 
to  t'"7  ;,  and  the  consumption  averages  1  lb.  per  ton 
treated.     Agitation  is  continued  as  long  as  possible, 
hut  after  Hi  hours  the  pulp  may  he  taken  for  lilter- 
reatment.     For  tilling  the  press  a  Pearn  pump 
having  three  plungers,  12  by   10  in.,  running  at  20 
rev.  p.-r  niin.  i-  used.     This  i-  a  powerful  pump,  and 
with  good  thick  pulp  it  will  till  a  press  in  10 minutes, 
lifting  in  this  time  about  l't  tons  ((f  pulp,   and  charg- 
ing against  a  final  pressure  of  00  lb.  per  sip  in.     The 
time  taken  in  tilling  may  he  divided  as  follows  : — 

••'ire.  Minutes. 

Up  to 25  lb....  ...  ...  ...  ..        4 

,,     50  ,,   ..  ...  ...  ...  ...       3 

„     60  ,,    ...  ..  ...       1 

Finishing  with  safety  valve  blowing  oft' at  60  lb.       2 

To 

The  presses  are  of  the  well-known  Dehne  make 
with  fifty  3-in.  frames  for  the  slime,  the  usual  cloth- 
covered  high  and  low  pressure  plate-  for  filtering  and 
hand-screwing  near.  They  hold  about  4v>  tons  of  dry 
slime  each.  After  a  press  i-  tilled,  the  slime  is 
washed  for  25  minutes  with  weak  cyanide  solution, 
and  a  water  wash  of  5  minutes  at  100  lb.  pressure, 
during  whicb  time  each  ton  of  -lime  is  washed  by  2 
ton- of  solution.  The  washing  is  done  by  a  similar 
pump  to  thai  u-ed  iii  filling,  only  that  it  runs  at  13 
rev.  per  min.  A  mercury  gauge  is  used  on  this 
pump.  It  sometimes  happens  that  there  is  plenty 
of  mill-water  on  hand,  SO  the  final  water  wash  is 
dispensed  with,  the  press  then  getting  30  minutes 
with  solution.  The  decrease  in  the  assay  values  of 
the  solution  during  washing  is  : — 

Period.  .\-<;iy. 

At  start  of  wash  ...  fl2'50 

After    5  minutes         ...  ...         6*60 


10 
15 
20 
25 

30 


1-50 
1  -50 
100 
100 

0-80 


is  then  opened  ready  for  discharging.  Two  men 
empty  11  presses  per  shift  of  8  hour-,  say,  50  tons, 
on  to  a  travelling  horizontal  belt  conveyor  18  in. 
w  ide.  which  feeds  an  elevator  belt  inclined  at  27°,  in 

turn  discharging  on  to  a  tor-driven  swinging  boom 

distributor. 

The  time  taken  in  the  different  pies-  operations  Lb 
as  follows  : 

Minutes. 

Filling  press  ...     1" 

Washing      ..  30 

Drying         ..  ...  ..      10 

Discharging..  •■•  •••     30 

Screwing-up,  etc.       ...  ..      10 

The  rich  gold  solution-  from  the  filter  press,  after 
being  clarified  in  a  small  press,  pass  through  three 
zinc  boxes,  and  the  gold  (running  about  890  tine)  is 
recovered  in  the  usual  manner.  .Most  of  the  solution 
used  in  washing  the  presses,  passes  into  t lie  mill 
again  to  he  used  in  the  pans,  etc.  An  average 
of  three  mouths"  costs  of  slime  treatment  are  as 
follows  :  — 

Cost  per  ton. 

Agitation  and  cyaniding  ...  $0  34 

Filter  pressing      ...  ...  041 

Precipitation,  etc.  ...  0"12 

Disposal  of  residues  ...  0'04 

Total  ...  ...     sn-91 

The  mill  has  a  capacity  of  about  3,70ii  tons  of  raw 
ore  per  month   (say.    3,200  of  roasted  ore)  and  with 
another  1,300  tons  (previously  roasted)  from  the  re- 
treatment  of  old  residue  ;  altogether  some  4,500  tons 
pass  through  the  three  presses  monthly. 
Monthly  returns  average  about  : — 

Ore  milled,  tons  ...         3,700 

Re-treatment,  tons  ...         1,300 

Total  value  recovered      ...     §70,500 
Profit    ...  ..  ..      §48,500 

M.  W.  vox  BERNEWITZ. — Mining  find  Scientific 
Press,  Dec.  14,  1907,  p.  743.     (K.  L.  G.) 


After  washing,  the  conten--  of  the  press  are  dried 
for  10  minutes  with  air  at  SO  lb.  pressure.     The  press 


The  Hardinge  Conical  Mill.— "As  in  almost 
any  other  improvement  along  any  needed  line,  there 
is  a  diversity  of  opinion  as  to  the  best  size  of  mill, 
quantity  and  size  of  pebbles  or  balls  to  be  used,  speed 
of  mill,  size  of  material  to  be  fed,  method  of  feeding, 
manner  of  lining  ami  similar  questions  developed  by 
the  actual  practical  use  of  the  mill.  These  are  points 
which  economic  requirements,  if  not  actual  necessity, 
surest.  In  my  own  case  I  had  occasion  to  question 
the  knowledge  possessed  by  the  manufacturers  as  to 
the  actual  work  performed  by  the  mill. 

Their  recommendation  was  generally  for  long  mills 
of  small  diameter  (4  to  5  ft.  diameter  by  15  to  22  ft. 
in  length).  Investigation  developed  the  fact  that 
they  were  often  better  salesmen  than  practitioners. 
Hence,  when  I  hail  occasion  to  install  one  of  my 
earlier  tube  mills,  I  reverted  to  a  previous  experiment 
with  a  comparatively  short  mill  of  large  diameter, 
and  finally  carried  the  idea  still  further,  by  installing 
a  mill  6  ft.  in  diameter,  and  only  8  ft.  in  length  ;  in 
reference  to  which  I  wrote  a  short  article  on  the 
action  of  this  mill  published  in  the  journal  of  June  8, 
1905,  from  which  I  quote  the  following,  as  it  has 
bearing  on  a  mill  subsequently  built,  and  mentioned 
in  that  article,  the  results  of  which  are  given  later  : 

'The  tube  mills  now  being  adopted  are  generally 
longer  and  of  less  diameter  than  the  one  I  use  for  wet 
grinding,  which  is  8  ft.  long  by  6ft.  internal  diameter, 
less  the  silex  or  flint-block  lining,  which  reduces  the 
actual  internal  diameter  to  about  5  ft.  6  in.  ;  this 
mill,  loaded  with  2,500  lb.  of  flint  pebbles  about 2  in. 
in  diameter,  at  21  r.p.m.  receives  6-mesh,  ball-mill 
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crashed  material,  and  pulverises  ii  to  I  he  rizes  - 1 1  <  •  \\  n 
in  tlic  lasl  column  given  herewith,  al  a  rate  of  3 
t,in>  per  hour,  which  is  really  more  than  the  capacity 
to  w  hich  the  resi  of  our  planl  is  adapted.  In  \  lew  of 
thefacl  that  2,500  lb.  of  pebbles  is  no)  more  than 
one-third  of  the  supposed  or  theoretical  load,  the  real 
capacity  of  the  mill  is  undetermined. 


Ball  Mill 
P    iduct. 
Percent. 

Tube  Mill 
Product. 

Through    ii  mesh  on  20  mesh 
Through  20  mesh  on  40  mesh 
Through  40  mesh  on  <i'i  mesh 
Through  60  mesh  on  80  mesh 
Throngh  80  mesh 

25  9 

135 

90 

8-0 

40  0 

96  4 

oo 

20 

8-5 

140 

75*5 

1000 

A  few  tnus  of  quartzose  ore  gave  a  greater  grinding 
capacity.  Tests  for  consumption  of  pebbles  showed 
If--  than  1  lb.  per  ton  of  ore  treated.  The  wear 
upon  the  lining  i-  also  slight,  compared  with  the 
results  obtained.  Based  upon  my  presenl  experience 
I  have  placed  an  order  for  another  tube  mill  still 
further  from  the  general  practice,  i.e.,  ii  ft.  long  and 
6  ft.  in  diameter. 

Experiments  and  discussion  are  needed  to  determine 
the  most  effective  diameter  and  length  of  mill  ; 
revolutions  under  different  loads  ;  size  of  pebbles  ; 
whether  pebbles  should  lie  of  uniform  or  different 
sizes  :  what  relation  size  of  feed  may  have  to  diameter 
of  mill  and  of  pebbles  ;  what  is  tin-  most  efficient  feed 
and  discharge;  whether  the  action  i-  percussive 
crushing,  or  crushing-grinding,  or  a  combination  of 
both.  The  capacity  and  small  load  of  pebbles  in  the 
mill  1  now  have  in  use  would  suggest  a  percussive 
effect  :  certain  it  is  that  much  less  power  is  required 
to  operate  than  when  a  larger  load  of  pebblesi"  used, 
which  would  lessen  the  useful  duty  of  the  mill,  and 
cause  a  needless  attrition  of  pebbles  and  lining.' 

As  stated  in  the  preceding,  I  then  put  in  operation 
a  mill,  the  internal  diameter  of  which  is  56  in.  by 
liii  in.  in  length.  This  mill  takes  the  product  of  the 
'quartzose*    ore    above    mentioned    direct    from    a 

14  27  in.  roll,  without  screening  or  returning  to  the 
roll,  giving  the  following  results  : — 

RESULTS   OF   56x66    IX.    TUBE    MILL. 

Mill  charged  with  1,500  lb.  of  pebbles  ;  consuming 

15  h.ii. :  running  21  r.p.m.,  crushing  2  tons  per  hour. 


Mesh. 

On  10. 

On  20. 

On  40.     On  60. 

On  SO. 

Thro'gh 
On  100. 

Head- 
Tails 

Per  cent. 
42  5 

o-o 

Per  cent. 

22-0 

0  0 

Per  .ent.  Pel  cent 

130        5-0 

2  0        4-7 

Pel  '-cut. 
2  2 
8-0 

Per  ■.'m.  Per  cent 
27       12-n 
4-2      79-8 

The  above  result  was  fully  up  to  my  expectations, 
considering  the  horse^power  consumed  and  the  pulp 
produced,  when  the  coarse  material  fed  to  the  mill 
was  taken  into  consideration.  It  was  results  we  were 
looking  for.  and  we  had  no  objection  to  their  being 
more  satisfactory  than  was  anticipated  :  l>ut  I 
realised  that  we  were  producing  a  much  larger 
relative  quantity  of  fines  or  slimes  than  was  desired 
for  straight  concentration. 

For  that  reason  I  turned  my  attention  to  rectifying 
these  undesirable  accompaniments  of  the  regulation 
tube  mill.  With  this  end  in  view  (while  never  having 
been  so  unfortunate  as  to  be  within  the  mill  while  it 
was  in  operation i  and  forming  my  own  'theory  of  the 
action  of  the  tube  mill,'  I  set  about  to  construct  a 
mill    which  would  do  away  with  the  neceBsity  of 


retaining  material  in  the  mill  already  crushed  to  Bize 
desired,  which  greatly  adds  to  the  internal  friction, 
and  prevents  the  crushing  action  between  the  pebbles 

by  their  working  in  a  medium  of  ni or  less  thick 

mud  already  reduced  as  line  or  liner  than  required. 
M\  object    was  to  have  the  new    material   fed    into 
comparativel j  clear  water,  thus  the  coarser  pebl 
balls  would  act   upon  the  coarsei  material,  and  not 
waste  t  heir  •  II i  sieney  and  the  power  by  grinding  upon 

the  smaller  pebbles,  which  are  gradual h  redn I  in 

size  by  the  work  perfor I.  and  should  lie  discarded 

or  made  to  wurk  on  correspondingly  small  material. 

Tin-  I  accomplished  by  having  the  mill  built  with 
a  cone  outlet,  or  preferably  two  cones  pi  iced  base  to 
base.  In  my  smelter  practice  I  had  encountered  the 
difficulties  realised  by  smeller  men  in  the  feeding  of 
a  furnace  by  having  the  larger  portion-  of  the  ore 
always  -.•.•!<  the  lower  point  in  the  furnace  throngh 
the  momentum  of  a  larger  body  falling  throngh  -pace 
•  iron  an  incline.  My  model  was  easily  constructed 
from  two  laboratory  funnel-  of  :>  to  7  in.  in  diameter, 
ribbed  on  the  inside.  First  oiling  one  of  the  funnels 
about  half  full  of  line  dry  -and  to  coarse  gravel,  join- 
ing the  funnel-  with  adhesive  tape,  and  revolving  the 
whole  on  a  horizontal  axis,  immediately  a  displace- 
ment of  the  line  material  by  the  coaise  was  observed, 
such  a-  mi<_dit  he  readily  anticipated.  It  was  not. 
however,  easy  to  anticipate  the  result  obtained  when 
the  same  apparatus  was  held  at  a  slight  inclination 
from  the  horizontal  and  then  revolved.  Herein  lies 
a  curious  experiment,  and  a  result  that  will  not  be 
readily  understood,  although  it  is  positively  apt 
to  the  eye  :  let  the  reader  try  it  and  explain  it  if  he  can. 

The  results  produced  will  he  seen  to  he  more  or 
less  of  a  perpendicular  stratification  of  the  -round 
material  ;  which  stratification,  passes  up  the  inclined 
outlet  of  the  mill,  from  the  larger  pebbles  working  on 
the  coarsely  fed  material  through  the  smaller  pebbles 
working  upon  the  already  partially  ground  material. 
This  stratification  from  a  metallurgical  standpoint, 
ha-  snch  a  decided*  sizing  action,  that  it-  utility  will 
idily  appreciated,  and  i-  the  l.a-i-  for  patents 
-ranted  and  applied  for.  In  fact,  gradation  of  size  i- 
dependent  upon  the  amount  of  feed,  the  inclination 
of  the  mill  and  the  rapidity  of  discharge  Toproduce 
a  finely  -round  material  a  larger  load  of  pebbles 
would  be  required,  and  the  mill  set  more  approxi- 
mately to  a  horizontal  axi-. 

The  results  just  obtained  from  a  large  mill  con- 
structed for  tine  grinding  are  illustrated  in  the 
following  tabulation,  which,  considering  the  coarse- 
ns --  of  the  ie<-,\.  the  amount  of  pebbles  used  and  the 
horse-power  required,  shows  capacity  difficnlt  to 
understand  although  not  so  difficult  to  appn 
Just  what  the  maximum  capacity  of  this  mill  will  1  e, 
is  at  present  unknown,  as  the  present  test  was 
limited  to  the  ability  to  feed  the  mill.  The  results 
are  a-  follow-  :  — 

RESULT   OF   TEST   "I     CONK    V.L   MILL. 

Mill  charged  with  2.<xmi  lb.  of  pebble-  ;  consuming 
15  h.p.,  runniny;  25  r.p.m.:  crushing  3  tons  t»er  hour. 


Mesh.     <  >n  10.     <  >n  20. 


Per  cent.  Per  i  ^m 

Beads   253 

Tails        "ii        nil 


12  2 
00         14 


Thro'gh 


_ 
54       25      908 


This  result  was  obtained  upon  ore  brought  over 
1. in  in  miles  for  the  test,  as  the  conditions  for  install- 
ing the  mill  were  based  upon  the  capacity,  and  the 

actual  ore  under  consideration.  The  results  obtained 
more  than  met  the  requirement*.  Those  mills  can  be 
used  singly,  combined  or  in  tandem. 
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I  predict  that  it  will  be  but  a  comparatively  short 
time  before  stamps  will  he  considered  an  obsolete 
method   for  crushing  ore.     It    i-.    however,    clearly 

evident  t<>  tin-  metallurgist  that  at  least  a  proportion 
of  the  ore  fed  i<>  the  Ion;-  regulation  tube  mill  of  to 
day  must  receive  a  crushing  upon  entering  the  Hrst 
portion  of  the  mill  which  would  lie  sufficiently  fine 
to  make  a  satisfactory  tailing.  It  1 1 » i  —  i-  r  1  • » -  case, 
why  necessitate  this  desirable  product  to  work  it- 
way  through  -!«'  to  _'•">  ft.  of  additional  length  of  mill? 
The  principle  of  reduction  in  a  tube  mill  should  lie 
the  same  as  that  employed  by  any  other  system  of 
gradual  reduction,  and  not  permit  of  it-  interfering 
with  subsequent  work  to  l>e  performed  by  the  mill. 

Of  course,  the  question  will  be  asked,  'can  the 
sizing  desired  be  accomplished  in  a  pebble  mill  ':'  It 
can.  The  reader  may  convince  himself  bytrying  the 
above  mentioned  experiment."  —  EL  W.  EJardingk. 
—Engineering  and  Mining  Journal,  Nov.  Hi.  1907, 
p.  925.     (A.  K.)  — ■ — 

MINING. 

Cast  [eon  Shaft  Tubbing.—"  It  had  been  usual 
to  calculate  the  thickness  on  the  supposition  that  the 
compressive  circumferential  or  hoop  -tie--  was  taken 
entirely  by  the  cylindrical  -lull.  The  number  and 
dimensions  of  the  ribs  appeared  t<>  he  chosen 
arbitrarily.  An  accurate  theory  must  correctly  appor- 
tion the  stress  between  the  flanges,  ribs  and  shell. 
In  an  average  segment  «>t  fairly  heavy  tubbing  more 
than  one-third  of  the  area  of  the  face  of  the  tubbing 
had  behind  it  a  thickness  of  metal  which  was  greater 
than  the  nominal  thickness  of  the  plate.  It  might 
frequently  happen  that  the  weight  of  metal  having 
the  thickness  of  the  -hell  was  only  about  one  third  of 
the  weight  of  the  complete  segment.  The  author 
was  forced  to  the  conclusion  that  the  importance 
which  the  cylindrical  shell  theory  had  attained  was 
quite  artificial.  The  '_Teat  sources  of  strength  of 
tubbing  lay  not  in  the  shell,  hut  in  the  flanges,  libs 
and  brackets.  For  rapidly  determining  the  dimen- 
sions of  cast  iron  tubbing  for  any  given  external 
ire  and  diameter  of  shaft,  he  recommended  the 
adoption  of  •  <-"  if  the  stiffening  rings  are  to  be  closely 
spaced,  first  the  formula 

t  =  kr-  JpF~, 
where  t  =  the  thickness,  and  F  the  factor  of  safety, 
taking  various  value-  of  k  for  different  proportion-  of 
16  and  /,  the  width  of  stiffening  ring  and  the  vertical 
distance  between  the  rin-s  respectively  ;  afterwards 
testing  the  result  by  the  plate  formula 

"f   ,    pr'*!'- 

where  a,  Ij  and  '  are  respectively  the  length,  breadth 
and  thickness  of  the  plate  in  inches,  a  being  greater 
than  //,  and  /the  greatest  stress  in  pound-  persqnare 
inch:  (6j  if  the  rings  are  far  apart,  use  the  plate 
formula  first  and  then  find  the  size  of  the  stiffeners 
by  tie-  ring  formula.  The  writer,  in  speaking  of  the 
pressure,  -aid  that  experience  with  retaining  walls 
appeared  to  show  that  Prof.  Rankine's  theory  con- 
siderably overestimated  the  magnitude  of  the 
pressure.  As  a  rough  rule,  it  might  be  taken  that 
the  pressure  in  pounds  per  square  inch  rarely,  if  e\  er, 
exceeded  onedia.lt"  of  the  depth  of  the  shaft  in  I 
— Fohn  MORROW.  -Colliery  Guardian,  Oct.  18, 
1907,  p.  718.      A.  R.) 


Addendum  to  Paper  on  E  vrth  Temper  vi  ures 

ON"  YVlTWATERSRAND  G-OLDFIELDS. '  In  the  paper 
which  I  read  before  the  Institution  on  this  subject, 
a  point  in  the  discussion  was  left  indeterminate, 
viz.,  the  mean  earth  temperature  at  the  surface  in 

*  See  this  Journal,  vol.  vt,  1906,  p.  3sy. 


the  vicinity  of  the  Rand.  A  recent  examination  of 
the  Report  of  the  Transvaal  Meteorological  Depart- 
ment for  1905  has  furnished  me  with  the  final  figures 
required   on    this    point.     The    conclusions    arrived 

at.   taken    from    a  ma--    of  detailed  records,  an     as 

follow-  . 

.Mean  average  air  temperature,  taken  in  hourly 
records  throughout  the  year,  58-2  1-'.  Another  result, 
arrived  at  byadiflerent  method  of  calculation,  59   F. 

The  latter  figure  may  be  taken  a-  more  generally 
representative  or  the  true  condition-  in  the  vicinity 
of  my  experimei 

The  mean  earth  temperatures,  taken  over  a  period 
of  eight  months,  area-  follows: — 
1  ft.  below  the  -ui  ! 


64-92    I. 
67987    F. 

67-8HT    F. 
67  63  I-'. 


My  records  indicatcl  an  earth  temperature  at  the 
surface  of  63 •'.!.->  F.  In  the  discussion  which  followed 
tie-  paper,  in  the  absence  of  definite  data  on  the 
surface  temperatures,  a  doubt  was  expressed  as  to 
the  accuracy  of  the  estimate,  as  this  amount  was 
considered  abnormally  high.  From  the  above  records 
now  quoted,  it  is  -ecu  that  the  more  permanent 
surface  earth  temperatures  are  some  8  F.  still  higher 
than  my  original  estimate  These  result-  will  doubt- 
less account  for  the  line  of  temperature  shown  on  the 
chart  in  my  paper  in  excess  of  the  mean  average, 
and  they  go  to  prove,  that  the  temperatures  taken  at 
different  depths  have  only  a  relative  value  within 
close  limits  of  distance. 

If  any  close  analogy  can  he  made  between  earth 
temperature-  at  the  surface  and  those  taken  at  depth, 
then  any  application  of  these  official  results  to  my 
records  will  tend  to  reduce  -till  further  the  ratio  of 
increase  of  temperature  with  depth  in  the  locality 
under  discussion,  and  will  emphasise  still  more 
strongly  the  conclusion  that  no  universal  rule  can  he 
laid  down  for  a  general  average  rate  of  increase  of 
temperature  with  depth,  hut  that  the  ratio  for  each 
district  must  he  estimated  from  purely  local  observa- 
tion."—Hugh  F.  Marriott.  -The  Institution  «/' 
Minimi  and  Metallurgy,  Bulletin  No.  43,  April  2, 
1908.     (J.  M.) 

Reviews  and  New  Books. 


(We  s/mli  be  iileus> -if  ft,  it  fir  a-  n  it  ij  Scientific  or  Tech- 
nical  IF'//7.-  sent  to  us  for  that  purpose.  J 

A  Treatise  <>\  Chemisty.     r;y  Roscoe  and  Scor- 

i.kmmkk.    Vol.11.    -The  Metals.    4th  Edition. 

Revised  bySir  II.  E.  Roscoe  and  Dr.  A.  Harden. 

30s,     (London  :  Macmillan  &  Co..  Ltd.) 

"Sentimental  reasons  alone  would  justify  a  careful 

review  of  the  new  edition  of  this  work,  whose  value 

ha-  been  so  fully  recognised   since   the  first  edition 

appeared,  just  thirty   years  ago,   and  whose   pages 

have  been  so  much  consulted  by  most  chemists  and 

many  metallurgists  since  it  was  first  issued.  One  can 

scarcely   expect    a    new   edition    of   any    treatise   to 

possess  tie-  same  freedom  from  out-of-date  matter  as 

an   entirely  new   work   should   -how.  and  the  authors 

are  to  he  congratulated  on  having  brought  the  subject 

fairly     into    line     with     recent     discoveries     without 

destroying  the  old  arrangement,  with  which  we  are 

so  familiar.     Many  of  tic  special  portions  have  been 

re-written,  an  exi  ction  on  radio-activity  has 

been    ad'led,    and    lie.-    put-    relating   to    alloy-    and 
Since  the  Obsei  vatory  is  more  than  300  ft.  above  the  Rand, 
the  mean  average  air  temperature  of  the  Rami  i-  probably  Gi  or 
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crystallography  have  been  mosl  efficiently  deal)  with. 
Probablj  no  work  on  the  metals  La  so  rich  in 
references  to  early  researches  and  ideas,  and  ii  is  to 
be  regretted  that,  although,  as  already  stated,  much 
uf  the  matter  is  broughl  fully  up  to  date,  much  has 
been  left  in  which  should  be  eliminated  or  replaced, 
ami  many  inaccuracies  have  been  lefl   uncorrected. 

Descriptions  of  obsolete  processes  and  illustrations 
of  plant  which  has  been  abandoned  for  generations 
are  by  no  means  infrequent,  and  although  of  some 
interest,  an-  not  sufficiently  differentiated  from 
descripl  ions  of  modern  practice  to  be  of  ben efi I  to  the 
layman.  In  many  cases  the  processes  actually  in 
present  use  are  totally  ign I. 

The  magnetic  separation  of  the  ores,  now  of  such 
general  use,  is  not  even  mentioned,  nor  has  the  writer 
Been  anj  reference  n>  the  extremely  important 
subject  of  magnetic  separation  throughout  the  book. 

The  subject  of  lead  smelting  is  very  cavalierly 
treated,  and  one  might  search  the  civilised  world  in 
vain  in  the  hope  of  seeing  some  of  the  processes  which 
are  described  as  though  in  actual  use. 

The  section  on  gold,  although  by  no  means  short, 
leaves  much  co  be  desired.  The  assay  of  u. < >  1  <  1  ores 
rightlj  receives  but  little  attention,  but  as  the 
method  described  on  p.  ">17  as  being  'usual'  lias 
probably  never  been  employed  by  an  assayer,  it 
would  have  been  better  to  omit  it  entirely. 

Altogether,  1 1 1  i  —  work  may  be  strongly  recom- 
mended to  the  metallurgists  as  one  of  the  best  which 
has  been  published  on  the  chemistry  of  the  metals, 
hut  not  to  the  chemist  as  a  guide,  or  e\ en  asan  intro- 
duction, to  metallurgical  practice.'  London  Minimi 
Journal,  Feb.  15,  1908,  p.  194.     (A.  R.) 

The  Metallurgy  of  Steel.    By  F.  W.  Haebord, 
Assoc. R.S.M.,    F.I.'C:     8|    6  in.     3rd    Edition. 

Price  25s.  (London  :  ('has.  Griffin  &  Co  .  1907.) 
"  This  book,  of  nearly  800  pp.,  is  a  veritable  ency- 
clopaedia of  knowledge  on  all  that  appertains  to  steel, 
its  manufacture,  treatment,  chemistry,  its  special 
alloys,  its  testing-  in  fact  everything  that  the 
engineer  or  metallurgist  must  know.  It  is  well 
illustrated  with  furnaces,  rolling  mills,  and  other 
machinery  and  general  layouts.  Every  man  interested 
in  steel  should  possess  this  book." — Cassier's  Maga- 
zine, Feb.,  1908,  p.  501.     (A.  R.) 


Engine  Room  Chemistry.    By  A.  H.  Gill.    6| 

4.'.  in.     si.      (London  and  New   York:   The    Hill 

Publishing  Co.,  1907.) 
"The  substance  of  this  excellent  little  hook 
appeared  in  our  contemporary,  Power,  in  a  series  of 
articles  intended  for  enginemen,  and  to  enable  iheni 
to  gain  a  familiarity  with  fuel,  water,  and  oil,  with 
which  he  must  deal.  The  author  givesa  preliminary 
chapter  in  explanation  of  the  elements  of  chemical 
and  physical  science.  This  is  well  done,  and  indeed 
the  whole  hook  should  prove  most  useful  to  any  man 
having  to  d  )  with  steam-power  plants  and  w  ishing  to 
understand  the  chemistry  of  combustion,  of  water 
softening,  and  so  on." — Cassier's  Magazine,  Feb., 
L908,  p.  501.     (A.  R.) 

The  Miner's  Geology  and  Prospector's  Guide. 
By  George  A.  Corder.     5s.     (London:  E.  and 

F.  X.  Sj Ltd.) 

"  Many  attempts  have  been  made  to  combine  in  a 
brief  space  those  scientific  principles  and  formulae 
which  are  essential  to  the  successful  prosecution  of 
mining  work.  ( >f  these  the  most  valuaole  represent, 
like  the  work  before  us,  the  embodied  results  of  actual 
experience  in  the  held.     Mr.  Corder  has  carried  out 


a  large  a ant  "i  prospecting  work  over  thousands 

ot  miles  oi  territory  in  several  continents,  In  addi- 
tion to  furnishing  an  exposition  in  little  <>i  Buch 
geological,  mechanical,  and  mathematical  matti 
seem  indispensable  to  the  prospector,  the  hook  con- 
tains a  large  number  of  him-  on  practical  questions, 
which,  while  they  are  almost  certain  to  confront  the 
actual  prospector  in  the  held,  can  hardlj  I"-  expected 
to  occur  to  the  academic  scientist.  This  i-  the  con- 
sideration which  lends  such  great  value  to  essentially 

practical    hook-.,  and    befits    them    to  OCCUpj    a    useful 

niche  in  the  knapsack  of  the  traveller  with  mining 

ends  in  view.     The  I k  contains  nothing  which  the 

miner  and  prospector  will  not  be  the  better  for  having 
learned  by  heart,  ami  represents  the  highest  measure 
of  ingenuity  and  experience  in  the  attainment  of  the 
multum  in  parvo."  I.<>ii<i<>n  Mining  Journal,  Feb. 
15,  1908,  p.  194.     I  \.  I.' 

Nun    un    \   Process  for  Extracting  Gold  from 

^UROCYAN IDE  SOLUTIONS.      By    I'.    DE    WlLDE, 
Hon.  Professor  at  the  University,  Brussels. 

This  pamphlet,  which  ha-  suffered  somewhat 
severely  in  translation,  communicates  Prof,  de 
Wilde's  new  discovery  with  reference  to  the  precipi- 
tation of  gold  from  cyanide  solution-  by  mean-  of 
cuprous  salts.     Asa  reference  to  the  hack  numbers 

of    this    Journal      will    -how.    the    method,    which    the 

learned  professor  first  original ed,  demanded  an  excess 
of  cuprous  chloride  for  the  total  precipitation  of  the 
gold.  lb'  ha-  now  discovered,  to  quote  from  the 
pamphlet,  "by  acidulating  the  solutions  aurous 
cyanide  and  cyanhydric  add  are  get  at  liberty. 
Very  -mall  quantities  of  cuprous  cyanide  are  suffi- 
cient to  absorb  and  li\  by  molecular  attraction  the 
whole  quantity  of  aurous  cyanide.  By  treating  this 
precipitate  with  hydrochloric  acid  the  cuprous 
cyanide  i-  dissolved  :  the  aurous  cyanide  remain-  free 
and  by  heating  and  melting  yields  pure  gold  without 
|o--.  It  i-  obvious  that  this  method  i-  a  great 
improvement  upon  the  old  plan,  and  it  i-  possible 
that  the  idea  would  repay  investigation.  The 
professor's  experiments  seem  to  have  been  performed 
with  fairly  pure  solutions,  and  under  these  circum- 
stances complete  extraction  of  the  gold  wa- attained. 
The  presence  in  our  working  solutions  of  thiocyanates, 
fenoivanidos  and  thiosulphates  would  possibly  have 
a  i lifying  influence,  and  anything  far  short  of  com- 
plete precipitation  would  put  the  new  process  com- 
pletely out  of  court  on  these  held-  where  nothing 
more  than  a  trace  of  -old!  i-  allowed  to  leave  the 
zinc  boxes,  and  the  process  in  u- ■•  i-  almo-t  automatic 
in  it-  working.  Prof,  de  Wilde'-  new  process  i- 
admitted  to  he  ton  expensive  with  slimes  solutions 
because  of  the  necessity  tor  rendering  acid  such 
alkaline  material  ami  the  formation  of  insoluble  lime 
-all-  thereby  caused.  The  chief  difficulties  on- 
attacked  in  this  pamphlet  (besides  the  questions  of 
capital  expenditure  for  new  plant  and  the  necessity 
for  a  separate  process  for  slimes  solution  |  are  involved 
in  the  assumption  made  that  loss  ot  cyanide  is 
entirely  caused  hy  the  zinc  precipitation  methods  in 
vogue,  and  that  anv  method  of  precipitation  how- 
ever perfect  should  be  able  to  increase  the  extraction 
by  -o  much  a-  \  dwt.  per  ton  of  sand.  I'  is  now 
admitted  that  practically  no  loss  ot  cyanogenj  take- 
place  in  the  zinc  boxes,  and  that  the  loss  of  dissolved 
-old  in  a  modern  plant  could  hardly  amount  to  more 
than  A-,  dwt.'''"  per  ton  of  sand-,  and  even  this  small 
amount  would  he  scarcely  affected  by  absolute  per- 
fection in  the  precipitation  department. — (H.  A.  W  .) 


Vol.  ii..  p.  33.. 
:  VoL  iv.,p.  637. 


t  Vol.  vii..  p.  410. 
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Selected  Transvaal  Patent  Applications. 


Relating  to  Chemistry,  Metallurgy  and 
Mining. 


Compiled  by  C.  H.  M.  Kisch,   F.M.  Chart.  Inst.  P.  A. 
[London),  Johannesburg  (Member). 


(N.B.—In  this  lint  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification-  The  number 
given  is  that  of  the  specification,  the  name  that  of  the 
applicant,  and  the  date  that  of  filing.) 


(P.)  11*  08.  Cyril  Causton  (1),  William  M- 
Neilson   2       Rock  drill.     1.4  08. 

1'  116/08.  William  Horton  Fletcher.  Improve- 
ments in  mills  or  apparatus  for  crushing  or  pulveris- 
ing ores,  minerals  <»r  the  like.     1.4.08. 

(P.  117  us.  Thomas  Maxhay  Hark.  Improve- 
ments in  jockeys  or  rope  grips  for  use  in  mechanical 
haulage  arrangements.     1.4.08. 

(P.)  118/08.  James  Patrick  Holmes.  Improve- 
ment- in  and  relating  to  reversible  turbines,  rotary 
engines  or  motors.     1.4.08. 

P       119/08.     G geRidgway.     Improvements  in 

filtering  machines.     2.4.08. 

(C.)  120/08.  Wilbur  Alson  Hendryx.  Combina- 
tion agitator  and  decanting  filter.     3.4.08. 

P  122/08.  William  Thomas.  Improvements  in 
means  for  elevating  granular,  material,  liquids  or 
mixtures  of  liquids  and  solids.     4.4.08. 

i<".  i  124 '08.  William  dimming.  Guide  block. 
6.4.08. 

(P.)  125/08.  Michael  Neilson.  Improvements 
relating  to  the  dnmping  of  trucks  or  like  vehicles  on 
similar  depositing  sites.     6.4.08. 

(P.)  lit)  ns.  Charles  Hansen.  Improvements  in 
the  safety  brake  arrangements  for  mine  cages  and 
other  hoisting  apparatus.     6.4.08. 

L27  08.  Berbert  Lansing  Merrick.  Integrating 
apparatus.     7.4.08. 

(C.)  128/08.  Bruce  Edward  Tennant.  Improve- 
ments in  assay  furnaces.     21.11.07. 

(P.)  129/08.  Alexander  McNamara.  Improve- 
ment- in  means  for  connecting  the  tube  rod  to  the 
cord  barrel  and  sediment  drill  of  rotary  boring 
apparatus.     8.4.08. 

(P.)  130/08.  Ivor  Bevan  (I),  Frederic  Anderson 
(2).     Improvements  in  straightway  valves.     10/4/08. 

(C.)  131/08.  Donald  Donald.  '  Improvements  in 
wire  strainers.     10.4  08. 

(P.)  132  ns.  [saac  Frames  Taylor  (1),  Samuel 
Pick  (2).  Improvements  in  cranes,  fire  escapes  and 
similar  apparatus.     10.4.08. 

(P.)  133/08.  John  Hudson  Hughes.  An  improved 
machine  operated  by  compressed  air  for  drilling 
holes  in  rock  or  other  ma1  erial .     10/4/08. 

135  08.  Frederick  Charles  Lynde  (2),  Clement 
Vincent  Haworth  (2).  Improvements  in  and  relating 
to  apparatus  for  the  production  of  gas.     10. 1.08. 

(C.)  136/08.  Frederick  Capel  Brown.  An  im- 
proved lining  for  tube  mills  and  for  tube  mills  and 
ball  mills  and  similar  grinding  and  pulverising 
midlines.      10  '4/08. 

(P.)  137  08.  John  Grant  1 1  |,  Alexander  Will  (2). 
Improved  air  or  steam  worked  rock  drill.     10.4.08. 

(P.)  138/08.  Henry  Percy  Forster.  Improvements 
in  wheels  for  motor  and  other  vehicles.      11.4.0s. 

(P.)  139/08.  Montague  Moore  (1),  Thomas  .lames 
Heskett  (2).  Improvements  in  the  process  of  and 
apparatus  for  reducing  iron   ore  and   subsequently 


treating  same  for  the  manufacture  of  wrought  iron 
and  steel.      13  I  os. 

(P.)  140/08.  Frederick  Daniel  Melvill.  Automatic 
door-brake.     13  I  os 

(C.)  Ill  os.  William  Henry  Appleby.  Improve- 
ments in  and  relating  to  automatic  couplings  for  all 
rolling  stock.     13.4.08. 


Changes  of  Addresses. 


Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  of 
Journals  or  Notices.  The  Secretary  should  he  at  once 
notified  of  non-receipt  of  Journals  and  Notices. 


Arkell,  D.  J.,  l/o  Johannesburg;  Kimherley  Reef 

Syndicate.  Mazoe,  Rhodesia. 
Broom,    W.,   l/o  Johannesburg  ;    Molyneux    Mine, 

Kraal  Station, 
Brown,    G.    D.,    l/o    Horncastle  ;    Hotel    Victoria, 

Johannesburg. 
Cribbks,  G.    C,    to   Robinson  Randfontein   G.    M. 

Co.,  Ltd.,  Randfontein. 
CROSSE,  A.   F.,  l\o  Pilgrims'  Rest  ;  P.  O.  Box  598, 

Johannesburg. 
Erskine,   C    H..    l/o   Johannesburg;    Simmer  and 

Jack  Proprietary  Mines,   Ltd.,   P.   O.  Box  192, 

Germiston. 
JEFFERY,  A.  R.,  l/o  Que  Que  ;  Francistown,  B.B. 
FERGUSON,  A.  M.,  to  20a,  Johannes  Street,  Troye- 

ville. 

Fitch,    Frank,   l/o  Arizona  ;    c/o   Ironton   School, 

Denver,  Colorado,  U.S.A. 
Graham,  W.  H.,  l/o  Francistown  ;  Parkfield,  New 

Ferry,  Cheshire,  England. 
Hartley,  A.  H,  l/o  Geldenhuis ;  P.  O.  Box  1096, 

Johannesburg. 
ISAACS,   1!.    McL,  l/o  Rhodesia;  63,  Charlton  Road, 

Blackheath,  London,  S.E. 
Johns,  James,  to  Ginsberg  G.  M.  Co.,  Ltd.,  P.  O. 

Box  16,  Knights. 
Johnston,  Jas.,  l/o  New  York  ;  Chas.   Butters  & 

Co..  54,  New  Broad  Street,  London,  E.C. 
L.VTHBURY,     F.     II.,    l/o    Johannesburg;    Antelope 

Mine,  c/o  R  E.D.  Co.,  Bulawayo,  Rhodesia. 
McCormick,  W.  E .,  l/o  Denver  ;  South  Rand  G.  M. 

Co.,  Ltd.,  P.  0.  Box  102,  Fordsburg. 
MOORE,  K.  BYRON,  l/o  Australia;  Alaska  Perserver- 

ance  Mining  Co.,  Juneau,  Alaska. 
NEWTON,  S.,  l/o  Fordsburg;  66,  St.   Philips   Road, 

Norwich,  England. 
NEWSON,  J.   A.,   l/o  Klerksdorp  ;    P.    O.    Box  250, 

Potchefstroom. 
QUIN,  S.   C,  l/o  Cleveland  ;  P.  O.   Box  6,  Krugers- 

dorp. 
Reading,    R.    W.,  Journals  to  c/o  R.  L.  Reading, 

Bedding,  Shasta  County,  Cal.,  U.S.A. 
ScoiT,   A.    D.,  l/o  Cleveland;    Durban   Roodepoort 

Deep,  Ltd.,  P.  0.  Box  110,  Roodepoort. 
Stroot,    E.    A.,    l/o    Roodepoort ;    Witwatersrand 

Deep,  Ltd.,  P.  0.  Box  5,  Knights. 
Thom  \s,   Jr.,    ta    "  Manzar,"    Barncoose,    Redruth, 

( 'ornwall.  England. 
TRUSCOTT,  S.  J.,  l/o  Sumatra;  c/o  Messrs.  Aschofi 

&    Co.,    3.    Market    Buildings,    Mincing    Lane, 

London.  B.C. 
WILLIAMS,  <i.  W.,  l/o  W.  Australia;  c/o  Australian 

Mining    Journal,     Queen    Street,    Melbourne, 

Australia. 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
May    16,    1908. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Chamber  of  Mines,  on  Saturday, 
May  16th,  Prof.  J.  Yates  (President),  in  the 
the  chair.     There  were  also  present  : — 

51  Members  :  Messrs.  F.  F.  Alexander,  R.  G. 
Bevington,  W.  1!.  Dowling,  A.  Heymann,  A.  McA. 
Johnston,  A.  Richardson,  G.  O.  Smart,  Prof.  G.  H. 
Stanley.  A.  Whitby,  H  A.  White,  Prof.  -I.  A. 
Wilkinson,  W.  A.  Caldecott,  S.  Beaton,  W. 
Beaver,  G.  D.  Brown,  E.  H.  Croghan,  A.  F. 
Crosse,  Hon.  W.  Dalrymple,  M.L.C.,  G.  A. 
Darling,  P.  L.  Edwards,  A.  D.  Gilmore,  J.  Gray, 

B.  J.  Hastings,  M.  Inglis,  J.  I'Ons,  H.  R.  Jolly, 
J.  A.  Jones,  G.  A.  Lawson,  Hy.  Lea.  Jas.  Lea, 
W.  P.  O.  Macqueen,  G.  Melvill,  J.  E.  Metcalf, 
J.  T.  Milligan,  A.  Mitchell,  P.  Morrisby,  B.  P. 
MosenthaCw.  Nicklin,  W.  J.  1!.  North,  L.  J. 
Robinson,  W.  H.  Koe,  O.  D.  Ross,  C.  E.  Pusden, 

C.  B.  Saner,  H.  A.  Scarf,  A.  L.  Spoor,  H.  Taylor, 
J.  E.  Thomas,  J.  F.  Walker  and  J.  P.  Ward. 

14:  Associates  :  Messrs.  S.  J.  Cameron,  J. 
Chilton.  C.  L.  Dewar.  A.  L.  Edwards,  B.  Ellis, 
J.  H.  Harris,  C.  B.  Hilliard,  W.  H.  Jane,  H. 
Pusden.  A.  Thomas.  W.  E.  Thorpe,  W.  Waters, 
L.  J.  Wilmoth  and  J.  A.  Woodburn. 

10  Visitors  and  Fred.  Rowland.  Secretary. 

The  minutes  of  the  previous  monthly  meeting 
as  published  in  the  Journal,  were  confirmed. 

NEW    MEMBERS. 

Messrs.  G.  Melvill  and  P.  Morrisby  were  elected 
scrutineers,  and  after  their  scrutiny  of  the  ballot 
papers,  the  Chairman  announced  that  the  candi- 
dates for  membership  had  been  duly  elected,  as 
follows  : — 
Henderson,  John  McClellaxo.  1'.  <  >.  Box  1146, 

Johannesburg.     Mining  Engineer. 
Johnson,  Hugh  Michell  Luttman-,  Kami  club, 

Johannesburg.     Mining  Engineer. 


.Matin. 1:.  Thomas  W.,  South  American  Develop- 
ment Co.,  P.  0.  Box  336,  Guayaquil,  Ecuador. 

Smith.  Edward,  French  Rand  G.  M.  Co.,  Ltd., 
P.  < ).  Box  92,  Luipaardsvlei.     Amalgamator. 

Suart,  Arthur  I;.,  Johnson  &  Sons  Smelting 
Works,  Ltd.,  FinBbury,  London,  E.C.  Bullion 
Refiner. 

Thomas,  Abram,  Simmer  &  .lack  Proprietary 
Mines,  Ltd.,  P.  0.  Box  192,  Germiston.  Smelter. 
(  Transfer  from  Associate  Roll.) 

Warwick,  D.S.O.,  John  Abraham,  Bushtick 
.Mine-,  Ltd.,  per  private  bag,  Bushtick  silling, 
via  Bulawayo,  Rhodesia.  Mining  Engineer  and 
Mine  ( )w  nei . 

Willi-.  Harry  Thomas,  Champaign,  Illinois 
I  .S.A.     Mining  and  Metallurgical  Engi 

The    Secretary   announced    that    the   following 
gentlemen  had  been  admitted  as  Associates  by 
the  Council  since  the  last  general  meeting  : 
Gepp,  Herbert  William,  code  Bavay  Treatment 
Co.,  Broken  Hill,  New   South  Wales.     Chemist. 
Tayler,  Walker  Alfred  Charles,  Simmer  and 
Jack   Proprietary  Mines,  Ltd.,   P.  0.   Box   192, 
Germiston.     Cyanider. 
The  following  were  then    proposed  and  unani- 
mously  elected  scrutineers   for   the   forthcoming 
ballot  for  officers  at  the  annual  election  : — 

Messrs.  'day,  W.  E.  Thorpe,  Morrisby,  J.  Len 
and  A.  L.  Edwards. 

The  President :  I  d<>  not  know  whether  you 
have  noticed  the  omission  of  one  name  from  the 
ballot  paper  for  the  new  members  up  for  election 
to-night — the  name  of  Mr.  Lambert.  I  am  very 
sorry  t  1  say  that  Mr.  Lambert  died  a  few  days  ago- 
at  Lydenburg  froma  chill,  followed  by  pneumonia, 
and  the  end  came  in  two  or  three  days.  Under 
the  sad  circumstances,  I  move  that  we  send  a 
letter  of  condolence  to  his  relatives. 

The  motion  was  adopted  unanimously  in  silence. 

The  President :  The  Council,  at  its  last 
meeting,  unanimously  decided  to  make  Pro). 
Hilary  Bauerman,  A.R.S.M.,  F.G.S.,  etc.,  an 
honorary  member  of  our  Society.  He  is  an> 
honorary  member  of  the  Institution  of  Mining  and 
Metallurgy,  London,  and,  in  1906,  was  awarded 
the  gold  medal  of  that  Institution  in  recognition  of 

-    -  rviees   to   metallurgy.     He  is    one    of  the 
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veterans  of  science,  and  the  Council  feels  sure 
that  in  conferring  the  honorary  membership  upon 
him  as  a  murk  of  our  appreciation  of  his  work,  it 
has  your  unanimous  and  warm  approval. 

Th-    -  v  will  now  read  a  letter  received 

from  the  Kleinfontein  mine,  with  reference  to 
a  certain  accident  which  occurred  recently  in 
the  cyanide  works. 

The  Secretary  :  This  letter  was  received  in 
reply  to  an  enquiry  suggested  by  a  member  of 
Council,  as  to  the  cause  of  the  accident. 

Kleinfontein,  Box  88,  Benoni, 

April  30th,  1!     - 

••  In  reply  to  your  enquiry.  I  have  pleasure  in 
sending  you  the  following  account. 

This  accident  happened  in  one  of  two  30-ton 
vats,  which  are  used  for  receiving  the  fairly  clear 
liquid  decanted  from  the  acid  treatment  tank. 
The  liquid  is  allowed  to  settle  in  these  tanks 
for  about  a  fortnight  before  being  decanted  off 
and  run  to  waste.  The  small  amount  of  slime 
which  settles  is  occasionally  cleaned  up,  and  on  the 
20th  April,  when  the  accident  occurred,  one  of 
these  vats  had  already  been  cleaned,  and  a  boy 
who  had  been  engaged  in  cleaning  the  first  tank 
had  started  to  clean  up  the  second  :  things  went 
quite  smoothly  for  about  half  an  hour  until 
another  boy  was  sent  down  to  help,  immediately 
after  which  the  accident  happened.  The  boy 
who  was  first  in  the  tank  feeling  himself  affected 
"by  fumes  succeeded  in  getting  out,  but  the  other, 
who  was  following,  showed  signs  of  collapsing, 
and  a  white  man  and  three  natives  went  to  bis 
assistance.  All  the  natives  were  overpowered  by 
the  fumes,  and  two  of  the  native  rescuers  seem  to 
have  met  with  instant  death.  These  two,  with 
the  boy  they  were  trying  to  save,  fell  to  the 
bottom  of  the  vat.  The  white  man,  although 
partially  unconscious,  -ucceeded  in  getting  away 
and  in  dragging  with  him  the  third  native 
rescuer,  who  was  brought  round  by  means  of 
ammonia  and  the  application  of  cold  water  to  his 
back.  After  the  accident  happened  there  was  a 
strong  smell  of  hydrocyanic  acid  in  the  vat,  ami 
there  can  be  little  doubt,  that  in  some  way  the 
second  boy  had  introduced  cyanide  into  the  vat, 
which  was  decomposed  by  the  slightly  acid  sludge 
with  the  liberation  of  HCX.  We  are  quite  at  a 
loss  to  surmise  where  the  cyanide  came  from.  As 
the  vat  is  situated  there  is  no  possibility  of  leak- 
age of  solution  into  it,  and  the  buckets  used  were 
specially  marked  buckets  used  only  for  this 
purpose.  The  fact  that  one  boy  had  already  been 
half  an  hour  in  the  vat  without  feeling  any  bad 
effects  would  indicate  that  the  cyanide  must 
have  been  introduced  at  the  time  the  second  boy 
went  into  the  vat. 


The  accident  was  an  unusual  and  unexpected 
one.  as  under  ordinary  circumstances  there  should 
be  no  possibility  of  there  being  any  appreciable 
quantity  of   poisono       -  .n   the  vat  in  which 

it  happened.  The  only  precaution  against  the 
repetition  of  such  an  accident  which  suggests  it- 
self to  me,  in  addition  to  the  obvious  one  of 
exercising  the   e  are  in  the  handling  and 

storing  of  cyanide,  is  that  of  having  air  pipes  led 
to  the  vats  so  that  in  the  event  of  the  accidental 
liberation  of  poisonous  gases  these  could  be 
rapidly  diluted  to  such  an  extent  as  to  be  rendered 
harmless.  Since  the  accident  happened  we  have 
had  this  done  at  the  Kleinfontein  cyanide  works, 
so  that  Ave  can  blow  air  into  the  vats  when  men 
are  at  work  in  them." 

J.   K.   Erskine,  Cyanide  Manager. 

The  President  :  I  have  just  had  placed 
before  me  a  letter,  addressed  to  the  Secretary, 
which  I  will  read. 


METALLURGICAL    TRIALS'    COMMITTEE. 

Dear  Sir, 

I  beg  to  inform  you  that  a  committee  has  been 
formed  of  technical  representatives  of  the 
majority  of  the  mining  corporations  on  the  Rand, 
for  the  purpose  of  developing  original  suggestions, 
ideas  and  inventions  (during  the  experimental 
stage),  for  improvements  in  the  treatment  of 
Rand  ore.  The  following  corporations  are  repre- 
sented on  this  committee  : — 

Consolidated  Gold  Fields  of  S.A.,  Ltd.,  Messrs. 
H.  Eckstein  &  Co..  Rand  .Mines,  Ltd.,  Farrar- 
Anglo-French  Group,  Messrs.  S.  Neumann  ct  Co., 
ral  Mining  and  Finance  Corporation,  Ltd., 
Consolidated  Mine-  Selection  Co.,  Ltd.,  and 
Messrs.  Lewis  &  Mark-. 

I  have  been  instructed  to  request  you  to  kindly 
notify  the  members  of  your  Society  of  the  forma- 
tion of  this  committee,  and  of  the  opportunity 
thus  afforded  for  bringing  forward  suggestions 
for  improvements  in  ore  treatment.  The  basis  of 
remuneration  or  royalty  payable  for  any  sugges- 
tion experimented  on  will  be  arranged  before  the 
commencement  of  the  ti 

Communications  relating  to  proposed  improve- 
ments should  be  submitted  in  writing  to  the 
Secretary. 

•1.   V.  Long,  Secretary 

I  must  say  that  this  idea  of  forming  a  com- 
mittee to  go  into  the  merits  of  new  inventions, 
ami  of  proposed  improvements,  lias  my  hearty 
approval,  as  I  feel  sure  it  has  yours.  To  me 
it  does  seem,  that  the  idea  of  taking  new 
notions  to  this  committee  rather  than  to  in- 
dividuals is  better  calculated  to  secure  full  justice 
and  consideration  for  such  ideas.  We  have,  on 
the  Rand  here,  often  sused  of  indifference 
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iew  ideas,  and  1  remember  well  that  Lord 
Selborne,  in  connection  with  the  awarding  ol  the 
trophy  to  the  Gordon  drill,  in  the  recent  competi- 
tion, refuted  thai  accusation.  Now,  I  think, 
that  you  will  agree  with  me  that  the  idea  under- 
lying tin'  formation  of  this  committee  is  excellent, 
and  I  would  remind  you  that  all  communications  in 
connection  with  the  committee  mentioned  are  to 

ddressed  t"  Mr.  Loi  s 

The  Secretary:  In  connection  with  the 
annual  election  of  Officers  and  the  Council,  the 
Dominations  must   \>v  in  my  hands  by  the  24th 

May.  and  I  shall  be  obliged  if  members  will 
them  in  early. 

The  President  :  1  have  just  been  reminded 
that  Dr.  Moir  is  shortly  leaving  for  home  on  a 
six  months'  holiday.  I  am  sure  that  with  me 
you  wish  him  a  very  pleasant  trip,  and  a  safe 
return. 

A-  you  are  aware,  we  visited  the  Nigel  mine 
last  Saturday,  and  i  think  I  am  right  in  say- 
ing  that  those  who  accompanied  the  excursion 
enjoyed  themselves  most  thoroughly.  I  move 
that  the  Secretary  be  instructed  to  send  a  letter 
of  thanks  to  Messrs.  Line  and  Curnow  for  their 
excellent  hospitality. 

The  motion  was  carried  unanimously. 

The  Secretary  :  I  am  continually  getting 
applications  from  men  who  want  engagements  as 
cyanide  learners,  assayers,  etc.,  and  I  shall  be 
glad  if  cyauide  managers  and  others,  who  are  in 
need  of  such  men,  will  let  me  know,  so  that  I  can 
put  such  applicants  into  communication  with  them. 

The  President  :  I  am  very  pleased  to  see 
that  we  have  to-night  two  very  old  members  here, 
Mr.  J.  11.  Williams  and  Mr.  Crosse.  Your 
applause  at  least  tells  them  that  they  are  very 
heartily  welcome.  Mr  Crosse  has  a  few  words 
to  say. 

Mr.  A.  F.  Crosse:  With  reference  to  Mr. 
Sinclair  Brown's  letter,  read  at  the  March  meeting 
of  the  Society,  combating  my  statement  made 
at  the  September  meeting,  that  nitric  acid  was 
used  to  dissolve  the  copper  out  of  the  base 
bullion,  which,  together  with  the  silver  dis- 
solved, accompanied  the  copper  down  the  creek, 
I  wish  to  say  that  I  fully  accept  Mr.  Brown's 
statement  that  the  copper  and  silver  were  duly 
recovered  and  accounted'  for,  and  did  not  go  down 
the  creek  as  I  somewhat  jocularly  remarked.  But 
I  do  wish  to  say  a  few  words  as  to  the  method 
adopted  by  Mr.  Brown.  There  is  no  possible 
advantage  to  be  gained  in  treating  gold  precipi- 
tate containing  copper  and  silver  with  nitric  acid, 
which  is  very  expensive — especially  in  an  out  of 
the    way    district.       Mr.     Scrymgeour,    of    the 


Transvaal  Gold  Mining  Ltd.,   I'iL 

Rest,  informs   me  that   cupriferous  precipil 
simply  treated  with  sulphuric  acid  to  remove  the 
zinc,    and    then    shipped    to    London,    wh< 

reali8(  high  value  for  the  -old    and 

content-,  and  a  good  value  for  tie-  copper.     The 
final  r<  -ult,  from  a  commercial  point  of  vii 
infinitely    better   than    the    method   adopted  by 
Mr.  Brown. 

THE   ADAIR  USHEK    1  ROl  I 


By  Alfrkd  Adaib 


In  response  to  the  invitation  to  contribute  a 
paper  on  the  above,  1  have  pleasure  in  Bubn 
to  the  members  of  tie-  Society,  an  account  ol  the 
original  experiments,  and  the  ideas  which  - 
from   them,  judging  they  would  prove 
interest  than  a  bare  record  ol  results. 

The  first  experiments  related  to   ti  • 
umber  in  slimes  treatment,  and  these  shewed  the 
ility  of  reducing  the   time   oi    treatment, 
which   led  to  the    Usher  apparatus.      The    low 
residues  obtained  demonstrated  the  possibility  of 
lowering  sands  residues  by  efficient  tube  milling, 
and  as  this  material  might  contain  a  considi 
amount  of  -and,  it  suggested  a  further  advai 
apparatus.     Each  of  these  subjects  will  be 
with  in  seipience. 

Umber. — This     mineral     is     found     in      most 
countries,  and  of  a  mixture  of  oxid 

iron   and    manganese.       It    is    usually    soft  and 
pulverulent.     The  German  mineralogical  name  is 
firaunstein,  or  Umbra.      The   Transvaal    mineral 
occurs  all  over  the  dolomite  areas.     The  1     _ 
and  nearest  deposit  is  found  N.  of  Krugersdorp — 
sandwiched  between  the  dolomite  and  its  under- 
lying strata.      It  is  a  sedimentary  deposit  but  not 
exactly   stratified.     The    outcrop    is    15 — '_ 
even  30  ft.  wide,  and  it  extends  for  many  miles 
both  E.  and  W.     As  the  dolomites  in  thi.s  locality 
contain     7 — 8%     of     ferrous     and     m 
carbonates,    this   occurrence  of  umber  is  readily 
explained.     The  mineral  has  the  character  of  a 
chemical   precipitate,    is    in   an    extremely    fine 
state  of  division,  and  contains  combined  water. 
The    chief   impurity  is  silicious  matter    10 
1"    .   and   it   rarely  contains  less   than   30 
moisture,  which    it  retains  with  great  obstinacy. 
The    colour    varies    from    light    brown,    thi      .. 
purply  shades,  to  a  dark  rich  brown.     The  depth 
of  colour  indicates  the  greater  preponderance  (<i 

dioxide,  but  is  only  an  approxi 

guide  to  the  percentage  thereof.     No  two  samples 

exactly  in  composition,  not  even  when  they 

are  in  juxtaposition.      The  following  analysis  l- 

not    an    average    sample,     the    proportions     of 
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silicious   matter   and   manganese   dioxide   being 

high.      The   sample   was 

arge   one  and   was 

dried  ai  212    1\.  constant  weight  being  obtained 

<>nlv  after  4s   hours'  drying, 

the  sample   losing 

■M\   if ,0. 

I>er  cent. 

Silicious  matter 

...     38  93 

Alumina... 

4-01 

Manganese  dioxide 

...     2640 

lit  and  nickel  oxides 

■05 

;  ionate 

1-80 

\1  ignesium 

1-47 

Phosphate 

traces. 

S 

traces. 

Combined  water 

7-66 

Ferric  oxide 

...     19-43 

99-7.3 

Analysis  of  the  silicious  matter— 

Silica 

...     30-29 

Alumina  ... 

6-42 

Ferrous  and  manganese 

oxides      traces. 

Lime 

•23 

May:     - 

•56 

Alkalis  and  loss 

1-43 

38-93 

The  variability  in  the  composition  of  umber  is 
shown  by  the  following  partial  analysis,  made  in 
the  Government  Laboratories  : — 


per  cent . 

Silica 

...     2954 

Iron  oxide 

...     42-50 

g   aese  oxide    ... 

9-40 

IjQss  on  ignition 

...      16-50 

97-94 

Transvaal  umber  is  particularly  sensitive  to 
chemical  reagents,  which  suggests  its  use  in  other 
than  the  one  to  be  described,  ft  absorbs 
sulphuretted  hydrogen,  and  especially  sulphurous 
anhydride  with  great  avidity,  forming  the 
dithionate  of  manganese  in  the  latter  case.  It 
i<  a  powerful  deodoriser,  and  it  also  yields  a  very 
pure  spiegeleisen  with  ease  on  smelting  with 
lime. 

Initial  Experiments  with  Umber. — Solutions  of 
ferrous  sulphate  were  prepared,  to  which  lime 
was  added  in  excess,  and  then  umber,  or  powdered 
pyrolusite.  The  solutions  to  which  umber  was 
added  shewed  a  marked  decrease  in  ferrous 
hydrate,  while  the  pyrolusite  tests  shewed  no 
decrease  due  to  the  reagent.  Cyanide  solution  to 
which  umber  was  added  shewed  no  decrease  in 
strength,  but  became  slightly  yellow,  due  to 
dissolved  manganese.  After  some  small  tests  on 
slimes,  which  were  favourable,  a  test  on  a  large 


scale  was  made  by  adding  1  ton  to  140  tons  of 
accumulated  slime-.  The  result  showed  an 
extraction  of  80  on  first  transfer,  as  compared 
with  similar  charges  of  66  .  and  the  loss  of 
cyanide  nil,  as  compared  with  15%  without 
umber.  These  tests  were  not  considered  as  quite 
conclusive  at  the  time,  and  therefore  a  rather 
long  series  of  parallel  experiments,  26  in  all,  was 
made,  for  the  sake  of  experience,  as  well  as  for 
the  primary  object  of  proving  the  value  or  other- 
wise of  using  umber 

Parallel  Experiments  on  Slimes  with  and 
without    Umber. — These  experiments,  illustrated 

by  the  accompanying  diagrams  1  to  8,  were 
made  in  two  small  hand  churns,  which  were 
placed  side  by  side  with  the  handles  inward,  so 
that  each  received  the  same  amount  of  agitation. 
Both  received  exactly  the  same  treatment,  so  the 
results  are  strictly  comparable.  Owing  to  the 
smallness  of  the  charges — 15  litres  of  pulp  in 
each — it  was  not  possible  to  make  many  estima- 
tions. The  estimation  of  FeO  in  the  presence  of 
cyanide  was  attempted,  but  the  results  were  only 
comparable  with  each  other,  and,  being  imperfect, 
are  unfitted  for  publication.  The  estimation  of 
very  small  percentages  of  FeO  in  slimes,  in  the 
presence  of  cyanide,  ferrocyanide,  ferric  oxide, 
manganese  dioxide,  ferrous  sulphide,  lime  and 
alkali,  etc.,  otters  quite  a  pretty  problem  in 
analysis.  A  reliable  method,  which  could  be 
readily  performed,  would  be  very  useful. 

The  Assays. — The  assays  in  many  cases  involved 
small  differences,  so  the  method  is  given.  Each 
sample  for  undissolved  gold  was  washed  twice, 
each  time  in  four  gallons  of  water.  Each  pair  of 
assays  was  done  in  duplicate  and  fused,  scorified, 
and  cupelled  together,  4  to  5  A.T.  being  used  for 
each  assay,  and  a  button  of  about  70  gm.  lead 
reduced.  This  was  scorified  to  10  gm.  before 
cupellation.  If  this  scorification  is  adopted,  the 
final  results  are  more  trustworthy. 

Cyanide  Estimations. — The  samples  were 
filtered  off,  and  tested  immediately,  100  c.c. 
usually  being  taken. 

The  results  of  the  more  interesting  experi- 
ments are  shown  in  diagrammatic  form.  The 
ordinates  give  percentages  and  the  abscissae  the 
hours  of  treatment.  The  percentage  loss  of 
cyanide  is  shown  by  the  dotted  lines,  and  the 
percentage  extraction  of  gold  in  full  lines.  The 
light  lines  refer  to  the  unumbered  charges  (a)  and 
the  heavy  ones  to  the  umbered  charges  (u). 

Diagram  I. — Accumulated  slimes. 
Acidity  -0193%  H2S04.     Fe  as  FeS04.     '0474%. 
Lime  to  each  in  slight  excess.      Umber  A% 
Ratio  of  solution  to  dry  slimes   L2  to  1 
Ratio  of  cyanide  to  dry  slimes  '036  to  100 
Strength  of  cyanide  solution  '03%. 
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Fig.  I. 
/<(//<   //.  —  Accumulated    slimes, 
sample  as  I.,  but  exposed  longer  to  air. 

Acidity .'      IV  a-  \  •  S<  ' 

Lime  to  each  in  excess.      Umber  1% 
Ratio  ol   solution  to  dry  slimes  2  t"  1 
Ratio  of  cyanide  to  dry  slimes     1  v  to  100 
Strength  of  cyanide  solution  "045. 
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Fig.  II. 

The  solution  of  the  gold,  up  to  three  hours, 
is  approximately  equal  in  each  case,  notwith- 
standing the  difference  in  the  cyanide  ratios. 

/>'  igram  III. — Accumulated  slimes. 
Acidity -0594%    H,S04.     Fe  as  FeS04.     01 
Lime  to  each  in  excess.     Umber  1 
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tlatio  of  solution  to  dry  Blimes  2*27  to  I 
Ratio  of  cyanide  to  dry  slimes  "0454  to  1"0 
j  anide  solution  '"'J    . 

The  consumption  of  cyanide  in   A 
ently  due  to  formation  of  prussiab    between  5th 
and  9th  hours  more  particul  irly. 

Diagram  IV, — Accumulated  Slimes. 
Faintly  acid.  Dark  grey  in  colour.  Fe  if  FeO 
Lime  to  each  in  slig   I  I  Imber  1 

Ratio  of  solution  to  dry  alii  I  i  1 

Ratio  of  cyanide  to  dry  slimes  "041  to  100 
_-h  ol  cyanide  solution  "02    . 
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Fig.  IV. 
This  is  the  most  interesting  experiment  in  the 

The    amount    of    cyanide    was    far     I 
small,  but  it  was  fortunate   that   it  was  so,  as  it 
furnishes    direct   proof  of  the  reprecioitati 
gold  in  the  un-unibered  charge. 

Another  experiment  with  the  ratio  of  cyanide 
to  dry  slimes  of  -14  to  100  gave  the  following 
results  : — 


<>»r>. 

A  i 

Gold  extr. 

BCy.  loss. 

Gold  exti 

1 

. 

34 

0 

25 

6-23 

9 

30 

12-27 

15 

_ 

6      . 

35 

1340 

17 

10      . 

45 

13-21 

25 

The  same  sample  of  slime-  as  the  above,  was 
broken  up  and  allowed  to  oxidise   in   the  air  for 
14    days,    the    oxidation    being   almost    p 
Slight  excess  of  lime  was  added  and  1      umber. 
Ratio  of  solution  to  dry  slimes  1  to  1 
Ratio  of  cyanide  to  dry  slimes  -05  to  100. 

After  10  hours'  treatment  1  to  1  ...     93  / 
After  14  hours' treatment  ...     95   / 

After  25  hours'  treatment  ...     95 

After  3  washes,         total    4  to  1  ..       96"/ 
After  4  washes,         total    5  to  1  ...     9 
Diagram    V. — Current   slimes  neutral. 
FeO.      01  i  1 
Lime  in  slight  excess  to  each.     Umber  1% 
Ratio  of  solution  to  dry  slimes  2  3  to  1 
Ratio  of  cyanide  to  dry  slimes  '069  to  100 
Strength  of  cyanide  solution  • 
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Diagram    VI. — Current  slimes  neutral. 
Fe  as  FeO.     -0384 

Lime  in  slight  excess  to  each.     Umber  "3% 
Eatio  of  solution  to  dry  slimes  2  to  1 
Ratio  of  cyanide  to  dry  slimes  "04  to  100 
Strength  of  cyanide  solution  '02%. 
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Fig.  VI. 
VII. — Current  slimes 


alkaline   and 


Diagram 

■oxidised. 

FeO  traces 

Lime  already  in  excess.     Umber  1% 

Eatio  of  solution  to  dry  slimes  2  to  1 

Eatio  of  cyanide  to  dry  slimes  "032  to  100 

.Strength  of  cyanide  solution  "016. 
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As  might  be  anticipated,  umber  is  most  useful 
with  the  weakest  solutions. 


Qsher   apparatus. 
>xidised. 


Diagram  VIII. 
slimes,  neutral  and 
Fe  not  estimated 

Lime  in  slight  excess  to  each.       Umber  \ 
Ratio  of  solution  to  dry  slimes  2  to  1 
Ratio  of  cyanide  to  dry  slimes  "04  to  100 
Strength  of  cyanide  solution  '02%. 
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Fig.  VIII. 

After  15  hours'  treatment  washed  with  4  to  1 
of  water. 

In  taking  the  foregoing  results  as  a  whole, 
whatever  the  reasons  may  be,  it  is  clear  that  the 
umbered  charges  have  invariably  given  the  best 
results,  and  such  has  been  found  to  be  the  case  in 
every  instance.  The  addition  of  umber  is 
beneficial  to  the  extent  of  from  3d.  to  Is.  6d.  per 
ton  in  gold  and  cyanide,  according  as  slimes  are 
low  or  high  grade,  and  as  the  cost,  including 
royalty,  does  not  exceed  2d.  per  ton,  its  adoption 
will  yield  a  greater  profit  and  add  to  the  security 
of  the  process.  It  is  especially  useful  in  reducing 
the  time  of  treatment,  which  is  now  claiming  the 
attention  of  those  who  desire  to  be  abreast  of  the 
best  practice.  In  attempting  an  explanation  of 
the  reasons  for  the  action  of  umber,  much  more 
research  work  requires  to  be  done.  It  has 
been  generally  observed,  that  ferrous  compounds 
always  have  a  detrimental  effect  on  extraction 
by  cyanide,  and  that  aeration,  or  the  addition 
of  oxidising  agents,  such  as  KMn04  and  Xa202, 
distinctly  improves  the  process,  but  at  very  con- 
siderable cost.  The  ferrous  salts  in  the  presence 
of  lime  and  alkali,  form  ferrocyanides;  in  sand 
solutions  of  "2  KCN  or  thereabouts,  this  is  not 
serious,  but  with  slimes  solutions  one-tenth  of  that 
strength  and  the  iron  compounds  in  a  much  finer 
state  of  division,  it  is  no  uncommon  experience 
to  find  the  whole  of  the  cyanide  converted,  and 
the  gold  accordingly  mostly  re  precipitated,  or  not 
dissolved,  and  a  second  addition  of  cyanide 
becomes  necessary. 
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The  ferrous  compounds  existing  in  alkaline 
Blimes  are  the  hydrate  or  the  sulphide;  the 
latter  is  usually  small  in  amount,  but  present  in 
all  the  samples,  even  of  current  slimes  thai  1 
have  examined.  It  is  the  greatest  foe  the  cyanider 
has  to  deal  with,  as  shown  in  experiment  I.  where 
there  is  a  very  clear  indication  of  the  reprecipita 
tion  ni'^ill  These  particular  experiments  were 
carried  out  on  pure  black  slimes,  a  very  -mall 
proportion  of  which  usually  enters  the  treatment 
vats.  Here  umber  shows  a  distinct  improvement 
and  its  capacity  to  deal  with  the  usual  smaller 
amounts  of  sulphide.  On  ferrous  hydrate  in  the 
presence  of  lime  the  action  of  umber  is  to  oxidise 
it  t<>  the  ferric  compound,  being  itself  reduced 
to  Mn.t  >. ,  which  does  not  affect  the  process. 

If  a  charge  be  thoroughly  aerated,  it  might  be 
expected  perhaps  that  the  addition  of  umber 
would  be  without  any  effect,  but  such  is  not  the 
Several  of  the  experimental  charges  were 
thoroughly  aerated.  No.  8,  for  example,  and  yet 
the  umbered  charge  not  only  gave  a  better  ex- 
traction, but  also  conserved  the  cyanide* better. 
The  explanation  offered  of  this  effect  is,  that  on 
the  addition  of  cyanide  to  an  umbered  charg 

ii  of  the  manganese  dioxide  is  instantly 
dissolved.  If  a  I  cyanide  solution  b"  shaken 
up  with  umber,  it  instantly  becomes  yellow,  form- 
ing a  soluble  double  compound,  which  instantly 
Oxidises  ferrous  salts.  This  double  cyanide  is 
not  a  manganic  but  a  manganous,  or  perhaps 
sescpu-cyanide  compound. 

Manganese    Double    Cyanide. — I    propose    to 

add  a  few  remarks  on  the  manganese  double 
cyanides,  as  they  are  of  interest,  yielding 
several  compounds.  By  excluding  air,  a  colour- 
solution  is  obtained  from  cyanide  and  a 
manganous  salt,  which  on  partial  aeration  turns 
pink,  on  further  oxidation  brown,  and  finally 
yellow,  i  >n  oxidation  with  chlorine,  bromine,  or 
Na  i),  it  becomes  reddish-brown.  On  acidifi- 
cation, the  colourless  solution  gives  a  whitish 
precipitate  with  ferrous  sulphate,  and  each  of 
the  others  Uue.  The  last  solution  only  gi 
brown  colouration  "with  ferric  salts,  and  all  the 
others  blue  :  it  is  apparently  a  mangani-cyanide, 
corresponding  to  ferricyanide. 

A  further  examination  of  these  compounds 
would  yield  some  interesting  chemical  results. 
and  possibly  modify  our  present  conception  of 
the  formula?  of  double  cyanides. 

The  Usher  "Washing  Apparati  s. 
From  the  foregoing  experiments  it  is  clear, 
that  the  time  of  treatment  for  slimes  can  be 
considerably  reduced  :  but  by  the  old  decan- 
tation  process,  it  is  not  possible  to  do  so, 
hence  the  necessity  for  a  more  rapid  pro- 
which  has  been  realised  in  the  Usher  plant. 


apart, 
rotary 


This  modification  of  the  decantation  | 

onl\  shortens  the  tine'  ol   treatment,  but  what  is 

perhaps  of  more  importance,   it   permits  of  more 

perfect    washing,    and    there! 

sidui 

In   its  simplest  form,   th.-  plant  consists  ol  a 
pipe,  leading  from  the  t . . j »  to  the  bottom  of  the 

ordinary    tank,     and     tie  iiiiiL'    out      into 

numerous  -mall  perforated  pipes,  which  should 
spraj  every  part  of  the  bottom  of  the  vat.  These 
pipe-,  may  be  1  in.  in  diameter  and  •_'  ft. 
The  holes  are  30  placed,  that  a  Blight 
motion  i-  given  to  the  pulp. 

The  original  form  of  the  apparatus  v. 
centra]  down  pipe,  '.»  in.  in  diameter,  with  four 
aim-  of  .")  in.  pipe  flattened,  with  50  ! -in.  holes 
distributed  along  the  arm.  according  to  the 
sectional  areas  of  the  vat,  and  driven  by  a  rope, 
which  passed  round  a  large  pulley,  fixed  to  the 
arms  and  supported  bytie  rod-.  Tie'  rope  p 
round  pulleys  at  the  required  height,  and  over  a 
driving  pulley  placed  at  the  top  of  the  vat. 

The  simpler  arrangement,  being  cheaper,  has 
been  tie-  form  usually  adopted,  but  misses  one 
or  two  advantages  of  the  other  system,  viz., 
ing  in  power,  and  more  efficient  treatment.  As 
the  object  of  this  paper  is  to  -how  the  experi- 
mental side  of  the  question,  1  leave  the 
experiments  to  lie  described  by  those  who  have 
personally  conducted  them,  as  I  am  only  respon- 
sible for  the  laboratory  experiment 

The  first  Usher  experiment  was  made  in  a  tub 
of  about  60  litres  capacity.  The  apparatus  con- 
sisted of  a  |  in.  central  tube  with  two  horizontal 
arms,  perforated  with  j1,..  in.  holes,  which  were 
joined  to  the  upright  pipes,  and  extended  to  the 
-ide-  at  the  bottom  of  the  tub,  and  were  revolved 
at  a  very  slow  rate  for  the  first  24  hours,  and 
more  rapidly  for  the  remaining  1 2  hours;  30  lb. 
of  slimes  with  30  lb.  of  '02%  cyanide  solution 
then  charged  into  the  tub  and  the  arms 
revolved.  Cyanide  solution  '"2  was  then 
i  through  for  36  hours.  The  results  were 
as  follows  : — 

Original  slin  ...     3-34  dwt. 

Washed  residue         ..  "5       ,, 

Unwashed  residue  ...  1  "49  ,, 
The  suspension  in  this  experiment  was  im- 
perfect, and  led  to  channelling,  but  the  main 
feature  aimed  at  was  to  get  clear  solution  at  the 
top,  while  the  arms  were  in  motion  and  solution 
in  circulation  :  in  this  we  were  quite  successful. 
It  was  evident  that  the  general  idea  was  right, 
and  with  some  modification  the  extraction  could 
be  improved. 

C</r  tent,  No.    2. — The  same  stirrers 

as  in  last  experiment  were  used,  but  stirrers  were 
soldered  to  the  arm-. 
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Charge  1,  solution   "027       Kl'y  to  1  of  current 
slimes 

lime  and  A      umber. 
Time   in   circulation,   23|    hours,   \  to  1  of  "025 

solution  added — 
Washing,  3  :■>  1  of  dry  slimes  in  8  hours. 
Results — 


Original  slimes 
Washed  residue 

"Washed  residue 
1  residue 
Unwashed  residue 


l  hour 
■23>  hour 
final 

final 


-.1 1 
•12 
■10 
•18 


3-3^ 


dwt. 
extr. 


963  ;    „ 

97-0  ;    „ 

9U6%     „ 

IT  15  dwt.  per  ton 

18  dwt.  per  ton 


First  solution  drawn 
I.  st  solution  drawn 

T  it  d  solution,  4-V  to  1. 
In  this  case  complete  success  was    achieved,  as 
one  may  say,  at  a  single  bound. 

Usher  Experiment,  No.  S. — Similar  to  Xo.  2. 

Usher  Experiment,  No.  4- — 
Charge  1  of  -025  solution  to  1  of  dry  slimes 

\      lime  and  \'_  umber 
1  of  solution,  -025     KCy  added  in  10  hours)   31 1 1 
-4  of  wash  water  .,  20|    ,,    J  hours 

Total  solution  and  wash,  6  to  1 
Solution  drawn  off,  4  to  1. 
Cyanide  in  first  solution  drawn 
Cyanide  in  last  solution  drawn 
Alkalinity  in  first  solution  drawn 
Alkalinity  in  last  solution  drawn 
Gold  in  decanted  solution,  4  to  1 

A -ays- 
Original  charge 
Unwashed  residue 
Washed  residue 
Unwashed  residue 


- 


■024 

•003 

•02 

•002 

89 

35 

dwt. 

18 

>) 

94  6% 

10 

97-0 

10 

97-0 

hours 
28|  hours 
30^  hours 

The  value  of  the  final  wash  is  very  marked  bringing 
the  actual  extraction  up  to  97%.  The  next 
experiment  suggests  further  possibilities. 

Usher  Experiment,  No.  8. — The  charge  was 
made  up  to  3  4  of  solution  to  1  of  dry  slimes.  \ 
lime,  \°/0  umber,  and  at  once  set  in  agitation. 
After  a  short  time  the  solution  began  to  clear, 
and  as  it  was  decanted  off,  it  was  again  put 
through  the  pulp  continuously  for  18  hours. 

The  charge  was  then  washed  with  5  and  3  to 
1  of  dry  slimes  in  7  hours.  Total  solution  8"7 
to  1. 

Assays — 
Original  slimes  (current)     2  0  dwt. 
Washed  residue     12  hours    "20  „ 

•12  „ 
•10  „ 
•025,, 
•02  „ 
•08  ., 


18 

25> 

30  \ 

32V 

Unwashed  residue  30. \ 

32£ 


•o:: 


90-0%  extr. 
94-0  "  „ 
95-0  „ 
98-75  „ 
990  „ 
960  „ 
985     „ 


In  all,  some  12  experiments  were  completed. 
The  following  notes  have  been  deduced  from  the 
experiments  : — 


1.  [  solution  oi  '04  gives  much  quicker  re- 
sults than  ■"»  to  1  of  '02  cyanide  solution. 

2.  The  time  of  treatment  is  reducible  to  24 
hour-,  if  after  withdrawing  the  decanted  solution 
the  balance  is  discharged  to  a  dam,  subsequently 
recovering  the  bulk  of  solution. 

3.  The  less  the  amount  of  original  solution, the 
quicker  and  more  satisfactory  is  the  recovery  of 
the  -old. 

4.  The  rate  of  washing  depends  on  the  slimes, 
and  the  bulk  of  solution  in  the  vat,  also  on  alka- 
linity and  temperature  ;  in  the  Usher  process  the 
alkalinity  is  of  more  moment  than  the  tempera- 
ture.  Other  things  being  equal,  the  rate  of  wash- 
ing an  original  2  of  solution  to  1  of  dry  slimes 
pulp  : — 

Units  (in  tons)  of  wash  per  hour 
= =  Kate  of  tons 

of  wash  solulution  per  hours  at  3  to  1. 

Units  (in  tons)  of  solution 

— -  =  Rate  cf  washing  in 

tons  per  hour  solution  4  to  1. 

Units  (in  tons)  of  solution     ]jate  of  washing  in 

2  tons  per  hour. 

Thus,  if  the  bulk  of  pulp  contained  400  tons 
solution  to  100  tons  of  slimes  the  rate  of  washing 
would  be  50  tons  per  hour.  The  efficiency  of  the 
treatment  is  affected  by  the  temperature.  To 
obtain  proper  replacement,  the  temperature  of 
the  feed  should  be  some  degrees  below  that  of 
the  temperature  of  the  vat. 

Practical  Results. — The  figures  for  the  practi- 
cal work  are  not  in  my  possession,  but  I  under- 
stand that  the  general  result  of  the  partial 
adaptation  of  the  process  shows  a  distinct  gain  in 
time  and  lower  residues,  at  a  less  cost. 

New  Continuous  Process,  all  Sliming. — 
In  our  great  industry  there  can  be  no  finality 
to  any  process,  and  one  desideratum  has  always 
been  simplicity,  and  ever  more  simplicity,  especi- 
ally in  the  elimination  of  labour  wherever  possible. 
To  achieve  this  a  continuous  2^'ocess  eliminating 
Kafir  labour,  gives  the  best  hopes  of  success. 
Several  earnest  trials  have  been  made,  both  here 
as  well  as  in  Australia  and  America.  I  need  only 
quote  the  E.  T.  Rand  and  Clancy  processes  as 
proof. 

The  method  which  I  am  here  bringing  forward, 
differs  from  any  other  in  some  essential  particulars. 
As  it  has  been  shown  in  the  experiments,  and  in 
actual  practice,  that  a  much  better  recovery  is 
obtainable  from  slimes  than  from  sands,  it  follows 
if  the  cost  of  reduction  of  sands  to  fine  sands  or 
slimes  can  be  effected  for  the  difference  in  cost 
between  the  two  processes,  then  the  extra  gain  in 
gold  would  be  just  so  much  extra  profit. 

My  proposition  is  to  put  in  more  tube  mills, 
grind   finer,  and   treat   the  resulting  pulp  in  one 
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plant  instead  of  two.  The  preseni  difference  in 
working  costs  between  the  sanda  plants  and  the 
-limes  plants,  is  approximately  9d.  to  Is.  per  ton, 
.Im<'  largely  to  native  labour.  The  pi 
price  of  tube  milling,  reducing  the  sands  to  90 
mesh  or  under  is  variously  given  al  from  Id.  to 
9d.  per  ton.  I  take  it  that  60  of  the  pulp  can 
be  reduced  to  '.hi  mesh  for  5d.  per  ton,  there 
fore  it  would  cost  7  .Id.  per  ton  to  reduce  the 
whole,  but  it  might  cost  a  Is.  per  ton.  Without 
tube  milling,  the  sands  residues  were  on  the 
who],'  |s.  per  t<m,  and  by  partial  tube  milling, 
reduced  to  something  like  2s.  6d.  per  ton. 

Before  the  introduction  of  the  Usher  pro,-.-.,, 
the  slimes  residues  would  average  on  ordinary 
mines  Is.  9d.  to  2s.  per  ton,  so  thai  there  was 
little  encouragement  to  alter  the  existing  plant, 
but  by  the  Usher  plant  the  slimes  residues  of 
Is.  9d.  to  2s.  could  be  reduced  to  6d.  per  ton, 
hence  a  saving  of  something  like  2s.  per 
ton  on  sands  becomes  a  possibility,  even  a 
certainty. 

But  that  possibility  is  not  to  be  achieved  with- 
out considerable  changes  in  plant.  The  Usher 
plant  has  very  good  points,  but  it  has  one  impor- 
defect,  it  will  not  treat  slimes  laden  with 
7"'  of  sands,  nor  can  it  be  regarded  as  a 
continuous  process.  I  have,  therefore,  -been 
gradually  led  to  devise  a  plant  to  secure  the 
double  advantage  of  continuity  and  capacity  to. 
treat  the  product  referred  to — containing,  say, 
75  tine  sands  and  25 ■;.  slimes.  This  plant 
consists  of  the  ordinary  decantation  vat-, 
provided  with  cone  bottoms,  and  supported 
on  cast  iron  columns,  instead  of  a  .solid  bed  of 
mason  work  or  concrete.  The  cost  of  construction 
would  not  lie  more  than  the  former,  if  the  excava- 
tions are  taken  into  account,  as  no  excavations 
are  here  required,  and  the  outflow  of  slimes  would 
be  at  least  6  ft.  al>"\-'  the  foundation  line.  Each 
vat  is  provided  with  an  outflow  at  the  bottom, 
and  an  overflow  at  the  top.  The  entering  sands 
and  slimes  are  led  into  a  distributor  near  the  top 
of  the  vat,  while  the  solution  enters  by  a  solution 
distributor  placed  about  the  middle  of  the  vat. 
The  vats  are  erected  about  2  ft.  above  each  other, 
rising  from  the  first  treatment  vat  to  the  last. 
The  number  of  vats  would  depend  on  the  richness 
of  the  ore,  4  vats  in  a  row  would  deal  with  l",  to 
3|  dwt.  pulp,  .'i  with  poor  slimes. 

In  operation,  we  suppose  each  vat  charged  with 
pulp  which  has  settled  in  the  cones,  with  solution 
above.  The  solution  circulating  from  the  top  vat. 
say,  No.  4,  through  each  vat  in  succession  to 
No.  1,  whence  it  overflows  to  the  boxes  and  after 
passing  through,  is  continuously  returned  to  No.  A. 
Operations  would  start  by  drawing  pulp  from  the 
settling  vat,  by  means  of  an  injector,  mixing  it 
with  the  required  amount  of  cyanide  and  distri- 


buting the  pulp  below  the  So    1  vat, 

here  it  meets  v.  ith  a  slovi  upi     i  from 

the  distributor,  which  i-  fed  from  the  overfl 
No.  2  vat.    A-  it  falls  to  the  bottom  it  i 
some   ol    i'      gold,  and    passing    tie-  ■ 
gradually  descends  in  tin-  com  .  a-   the  ii 
transferring  to   N'o.  2   vat   withdraws  tip-  thick 

pulp  at   the  bottom.    Tie'  .-alia-  pi  OCe    i  is  thl 

through  in  tin   oiler  three  '.at-,  and   in   tie-  final 

vat  tin'  thick  pulp  can  1h-  diluted  v. ith 

washed  t"  the  dam.     The  peculiarity  about  the 

process   is  the   settlement  in   tie-  •  bicb 

the   pulp  is  greatly   freed  from  water,  and  thus 

carries  over  the  least  possible  amount' 

gold  to  the  sue,-, ■•■din-  vat.     The  ump- 

tion  can  be  reduced  to  a  minimum.     J  have  had 

no  opportunity   of  t « ■  -t  i 1 1 ir  tb 

seal,',    but    the   small    ex  peri  n 

sue.-, '-slid    issue.      The    plant    would    1" 

so   as   to  vary  the  condition-,  as  requii 

e\p,ct    to   reduce  the   number  of    vats  t"  three 

30-ton   vats,   which  would  treat    150     200 

per  diem.     The   -amis  plant  would  l»e  entirely 

dour   away   with. 

Notes  "ii   the  Assay  of  Slimes  ft  ■-    i>tj 

J.  A.  Jamieson,  laU  rto  th  Adair-l 

perimental  work  in 
with  the  introduction  of  the  Adair- i 

-bated     the    careful    assaying 
particularly    residues.     In    spite   of  every   care, 
diffi  rences  did  occur,  and  therefi 
experiments  was  projected,  to  find  out  the 
of  these  discre  ud  some  of  them  were 

carried   out.      Unfortunately,  the  removal  of  the 
laboratory  prevented  the  experiments  from  being 
completed.     The  results  will,  no  doubt,  in: 
a— avers  generally,  and   they  are  given  here  with 
due  apologies  for  their  incomp 

Tla'  questions  to  be  s  Ived  were  :     A.  tb 
in  fusions,   A',  the  cupellation  loss,    with  special 
reference  to  slimes  re-id 

Perhaps  some  assayer  may  have  mop]  .  .nity 
to  check  some  of  the  following  results  and  to 
supplement  them.  There  i-  no  doubt,  th  I 
important  1"--  <\<"->  occur  in  both  operal 
which,  if  it  could  be  recovered,  would  be 
an  acceptable  addition  to  shareholders'  divi- 
dends. 

The  estimation  of  th"  cupellation 
little  difficulty,  but  the  loss  in  fusions,  a-  far  as  I 
am  aware,  has  not  been  determined  with 
accuracy,  but  that  such  loss  does  occur,  may  be 
verified  by  re-fu.-ing  the  .-lag  with  charcoal,  etc. 
Possibly  the  following  wet  method  might  give 
satisfactory  results  with  slimes.  It  has  been 
successfully  applied  to  rich  ores,  and  to  the 
analysis  of  cyanide  solutions  containing  gold. 
yielding  in  both  cases  higher  results  than  are 
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obtainable  by  fusion.     The  process  for  ores  is  as 
follow  - 

2  A. 'I',  of  the  very  finely  powdered  ore 

(if  much  pyrites  is  present  roasting  is  necessary). 

Transfer  to  a    1,000  c.c.  stoppered  mixer,    add 

.  concentrated  IK'l  and  5  c.c.  bromine, allow 

d  1  hour,  till  up  to  mark  with   water  and 

add  water  t<>  make  up  for  volume  occupied  by  ore 

W  in  grammes        ,    .  ..  .   .  _ 

— r^-        — .     Shake  up,  allow  to  >taml  lo 
inc  gravity  ' 

minutes,  shake  up  again,  and  filter  througha  folded 

filter  (thick  paper),  take  750  c.c,  boil  off  bromide, 

add  Zn  powder  to  precipitate  the  gold,  allow  to 

stand  until  all  the  zinc  is  dissolved,  filter  off  the 

■  •li  to  a  small  filter  with  the  filter  pump. 

The  small  filter  should  be  prepared  by  previously 

g  through  it  5  gm.  finely  powdered  litharge 

suspended  in  water.     After  filtering  off  the  gold, 

wash  and  aspirate  until  almost  dry,  fold  the  filter 

nail  bulk,  place  on  a  small  scorifier,  surround 

with  assay  lead,  and  scorify  to  5  gm.,  cupel  and 

part  as  usual. 

If  the  bromine  is  mostly  absorbed  in  the  first 
hour  by  excess  of  pyrites,  5  c.c.  more  should  be 
added  and  allowed  to  -tand  another  hour.  Low 
results  are  obtained,  if  sufficient  time  is  not 
given  to  allow  the  gold  to  be  soaked  out  of  the 
ore.  If  the  pores  of  the  small  filter  be  not 
filled  with  PbO,  finely  divided  gold  passes  through 
and  even  if  the  filter  is  good  and  PbO  is  not 
added,  the  results  are  liable  to  variation,  as  some 
of  the  gold  surrounded  by  carbon  (from  the  filter) 
escapes  absorption  by  the  lead. 

The  first  four  of  the  following  experiments  were 
to  show,  firstly,  if  any  difference  occurred 
in  using  2h  and  4  A.T.  charges,  and  secondly  to 
find  out  whatthe  loss  or  gain  would  be  in  reducing 
small  or  large  beads  of  lead.  The  fifth  batch  to 
find  out  the  advantage  or  otherwise  of  quick 
fusion.  A  very  rich  sample  of  slimes  was  used 
in  the  expectation  that  differences  would  be  more 
obvious  than  on  ordinary  slimes. 

The  assays  were  carried  out  as  follows  : — 
The  whole  of  the  charge  was  weighed  out  and 
transferred  to  an  enamelled  can  (the  popular 
miners'  tea  can),  provided  with  a  close  fitting  wood 
lid,  lined  with  rubber.  Haifa  dozen  rapid  twirl- 
takes  of  the  can  suffices  to  obtain  a  uniform 
mixture  of  the  contents  without  loss.  New  pots 
only  were  used,  and  these  were  damped  inside 
and  rinsed  out  with  borax.  Each  batch  was 
started  in  the  cold  and  slowly  raised  to  incipient 
fusion  and  allowed  to  remain  in  a  pasty  condition 
for  at  least  15  minutes  The  furnace  was  then 
raised  to  full  heat,  and  the  pots  allowed  to  remain 
until  the  contents  were  perfectly  quiescent  and 
transparent.  The  cupellations  were  made  with- 
out   previous    scorification    in  morganite  cupels, 


sufficient  silver  being  added  to  ensure  clean  part 
Log,  but  without  breaking  up.  The  partings  were 
completed  in  15  minutes  with  30%  acid  free 
from  haloids,  the  prills  washed  with  distilled 
water,  and  annealed.  All  the  fluxes  were  dried 
and  in  fine  powder,  and  as  far  as  possible,  the  con- 
ditions were  kept  alike  with  each  batch.  The 
fluxes  used  as  also  the  lead  buttons  obtained  are- 
given  in  grammes. 

Batch  I. 


No.       £ 


Ore. 


-  '- 


1 

36 

12 

45 

2-5 

1  A.T. 

27 

o 

>» 

)> 

>) 

ii 

j) 

28 

8-60 

3 

>» 

11 

)> 

ii 

>) 

30 

8-80 

4 

90 

30 

)> 

j) 

2&A.T. 

38 

9  00 

5 

,, 

>> 

ii 

ii 

)1 

34 

8-88 

6 

)> 

j) 

ii 

ii 

)J 

34 

8-72 

7 

144 

48 

)> 

ii 

4  A.T. 

40 

8-70 

8 

)> 

it 

>) 

)> 

)> 

35 

8-65 

9 

n 

ii 

)> 

ii 

>) 

35 

8-85 

Time 

of  fusion. 

7o  minutes. 

B 

vrcH 

II. 

1 

36 

12 

45 

2-5 

1  A.T. 

37 

8-50 

2 

>? 

ii 

)> 

>) 

)> 

39 

8-80 

3 

)! 

ii 

)> 

>) 

j) 

37 

8-70 

4 

90 

30 

>) 

ii 

2!  A.T. 

39 

8-80 

5 

)> 

)j 

ii 

»> 

)> 

39 

8  80 

6 

)■ 

!' 

)> 

)> 

)> 

36 

8-80 

7 

144 

48 

j) 

)> 

4  A.T. 

27 

8-62 

8 

j) 

>> 

>> 

)> 

ii 

36 

8-75 

9 

>) 

>> 

ii 

)> 

)> 

34 

8-75 

Time 

of  fl 
B 

sion, 

VTCH 

65  minutes 
III. 

1 

36 

12 

88 

4-5 

1  A.T. 

71 

8-30 

2 

>) 

>) 

ii 

>) 

!) 

72 

8  30 

3 

>) 

>! 

ii 

>) 

!) 

74 

8-50 

4 

90 

30 

j) 

n 

2h  A.T. 

70 

8-96 

5 

>) 

ii 

ii 

>) 

ii 

67 

9-04 

6 

>? 

ii 

)> 

)> 

>) 

69 

8  96 

7 

144 

48 

)> 

;) 

4  A.T. 

62 

9-00 

8 

ii 

>) 

ii 

ii 

60 

9-00 

9 

)> 

,, 

)> 

ii 

ii 

63 

8-90 

Time 

of  fusion, 

65  minutes 

B 

VTCH 

IV. 

1 

36 

12 

88 

4-5 

1  A.T. 

79 

8-70 

2 

)> 

ii 

)> 

11 

)> 

80 

850 

3 

11 

)> 

)> 

11 

)> 

79 

8-80 

4 

90 

30 

11 

2.1  A.T. 

76 

900 

5 

j? 

)> 

>> 

)) 

ii 

74 

9-08 

6 

)> 

11 

)> 

)) 

ii 

70 

8-80 

7 

144 

48 

jj 

)! 

4  A.T. 

68 

8-80 

8 

)> 

j) 

)> 

)) 

>) 

67 

867 

9 

>) 

>) 

>> 

,, 

>) 

67 

8-90 

Time 

of  fusion, 

50  minutes 
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Batch  V. 

1  90       30      58      2-5      U  A.T.     50      8-64 

2  „         „        „        „         "  „  46      8-76 

•" 
i        ..        .,        ,,        ,.  „        boiled  over 

I      111        is      88       t-5  „  71 

6  „  ,,        „        ,,  .,         boiled  over 

7  „         ,,       ,,       „  „         71 

"-      8  96 
Time  of  fusion,  25  minutes. 

These  results  confirm  the  general  experience 
that  a  long  fusion  with  large  leads  gives  the 
highest  and,  therefore,  most  correct  result-,  also 
that  _.l  assay  ton  charges  are  best.  For  very 
low  residues,  however,  the  2.1,  A.T.  leads  should 
be  scorified  in  pairs,  otherwise  the  prills  are 
difficult  to  weigh  correctly.  Further  experiments 
would  be  required  to  show  why  the  2.1  A.T. 
charges  come  out  highest. 

Cv/pellation  Losses. — In  the  cupellation  of 
bullion  only  a  small  amount  of  lead  is  used  to  a 
comparatively  large  amount  of  gold,  and  the 
cupellation  loss  is  insignificant.  But  when  the 
amount  of  gold  is  minute  as  compared  with  the 
lead  as  in  assaying  stones,  then  the  cupellation  loss 
affects  the  results  sensibly. 

The  following  tests  were  made  in  the  attempt 
to  determine  the  loss,  but  are  incomplete  for  the 
reason  given  above. 

Preparation  of  tin  Test  Pieces. — It  is  not 
practicable  to  weigh  off  pure  gold  in  the  minute 
quantities  required,  and  evaporation  oi  a 
solution  on  lead  foil  gave  very  unsatisfactory 
results.  Some  tine  gold  was  therefore  dropped 
into  molten  lead,  brought  to  the  melting  point  of 
gold,  stirred  and  quickly  poured  on  to  a  flat  iron 
plate,  and  this  operation  of  melting  and  pouring 
repeated  (perhaps  better  results  would  have  been 
obtained  by  further  repetitions  of  this  proci 
obtain  a  perfectly  uniform  alloy).  Two  such  alloys 
were  prepared,  5  gm.  being  used  for  each  test. 

Alloy  A. 

Nominal 
weight. 

1  5  gm.  cupelled  and  parted  1*2  =  -06  mgm  f.  gold 

2  „  1-2 

3  „  1-2 

4  ,,  xl'l  assumed  mean 

5  „  1-2  12 

6  ,,  +  25  gm.  lead         T2 
<  „  IT 

8  „  IT 

9  „  TO 

10  „  11  11 

11  „  +65  gin.  lead      x  T2 

12  „  10 

13  „  10 

1-1      „  x08  TO 


Nomina] 

weight. 

15 

5  gi  i. 

16 

>> 

■  gm.   had 

■  1-0 

17 

•) 

bcoi  if. to  10  gm.  tl 

ion  1   1 

is 

■  i 

cupelled  and  par 

ed  !••-' 

19 

A.LL01 

L-2 
B. 

L-16 

1 

5  gm.  cupelled  and  par 

ted  33  =  •] 

7  lllgll 

2 

>> 

:;•! 

3 

)> 

3-2 

4 

•  • 

'■'>■  I  assun 

•  ■ 

1 1 

:;-i 

6 

gm.  lead 

:;■:; 

7 

>) 

3-3 

8 

it 

9 

jj 

34 

10 

)5 

3  2 

11 

*  1 

+  65  gm.  lead 

3  2 

12 

?) 

31 

13 

J! 

:;•_' 

14 

jj 

31 

15 

)J 

3  15 

16 

)) 

+  65  gm.  lead 

33 

17 

scorified  to  lOgm. 

and34 

18 

)) 

then  cupelled  &  parted  33 

19 

!) 

32 

3  30 

As  before  stated,  these  results  are  not  quite 
satisfactory,  but  they  suffice  to  show  that 
there  is  a  cupellation  loss,  which  is  by  do  means 
insignificant.  Thus  :  assuming  the  figures  as 
correct  then  the  loss  on  1  A.T.  charges  all 
•02  for  5  gm.  lead  would  be  on  30  gm.  had 
buttons  :  '12  dwt.  per  ton  :  and  on  70  gm.  lead 
buttons:  '24  dwt.  per  ton.  On  2\  A.T.  and  4 
A.T.  charges  this  loss  would  be  divided  by  these 
figures  respectively. 

As  shown  in  the  pot  results,  the  higher  n 
are  obtained   by  using  larger  amounts  of  lead. 

e,  if  the  difference  of  the  cupellation  ) 
added  as  a  correction  between  an  assay  yielding 
35   gm.  lead  and   one  giving  70  gm.  lead  it  may 
quite  easily   amount  to  6d.  per  ton  or  more  on. 
residues. 

The  President :  I  am  sorry  to  say  that  Mr. 
Adair  is  not  very  well,  otherwise  he  would  have 
been  here  to  read  his  paper  himself.  Years  ago 
I  know  that  quite  a  number  of  us,  at  any  rate, 
were  under  the  impression  that  the  last  word  had 
been  said  in  connection  with  the  eyanidation.  of 
gold  ores.  We  were  all  mistaken,  and  even  now- 
adays new  ideas  are  coming  forward  very  rapidly 
indeed.  This  Adair-Usher  process  is  a  ca.--  in 
point,  and  I  think  both  Mr.  Adair  and  Mr.  Usher 
are  much  to  be  congratulated  upon  their  persist- 
ency, and  the  courage  which  they  have  shown  in 
developing  and  pushing  this  process  to  a  success- 
ful issue.  Xow,  this  particular  process  is  being 
quite  largely  used  on  the  Rand,  and  I  do  hope- 
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that  those  of  you  who  are  using  it  will  come  for- 
ward,  and  benefit  not  only  our  members,  but 
everyone  along  the  reef,  and  off  the  reef,  by  let- 
ting us  have  your  views  and  experiences.  In 
conclusion,  I  move  a  very  hearty  vote  of  thanks 
to  Mr.  Adair  for  his  very  valuable  paper  on  the 
new  process. 

Mr.  J.  R.  Williams  :  I  fear  I  am  something 
like  the  ancient  mariner,  in  that  I  have  been  on 
the  sea  for  a  very  long  time.  It  is  now  1  5 
months  since  I  have  had  an  opportunity  of  visit- 
ing the  mines  of  the  Rand.  At  the  start  of  the 
Usher  process  I  took  a  very  considerable  interest 
in  it.  It  gave  me  the  idea  from  the  original 
drawings,  that  it  was  a  step  in  the  right  direction, 
and  I  have  no  hesitation  in  saying  that  it  is  a 
very  valuable  addition  to  our  knowledge.  I 
should  like  to  ask  one  or  two  of  the  workers  a 
question,  and  then  to  reserve  my  remarks  till  a 
later  stage.  My  reason  is  this,  that  at  the  start- 
ing of  the  cyanide  process,  long  before  the  slimes 
treatment  was  dreamt  of,  everyone  had  some 
idea  of  the  use  of  an  oxidising  agent,  and  one 
gentleman  rushed  across  to  Pretoria  and  patented 
every  possible  agent.  That  is  a  patent  that  Mr. 
Crosse  and  myself  have  found  very  useful.  We 
call  it  the  Pharmacopoeia  patent,  because  it 
covers  everything.  Our  own  experience  on  a 
large  scale  was  very  disappointing.  When  mak- 
ing laboratory  experiments,  we  found  that  we 
got  results  far  better  with  oxidising  agents  than 
without  them,  but  in  no  instance  on  the  large 
scale  did  I  find  that  any  of  these  oxidising 
agents  had  any  effect.  Not  even  to  the  extent  of 
0"1%  could  I  trace  any  advantage.  I  should  like 
to  ask  those  gentlemen,  before  making  any 
criticisms  on  the  paper,  whether  they  have  been 
able  to  get  any  advantage  to  extraction  by  the 
use  of  umber  1 

Mr.  G.  Melvill:  I  have  had  a  great  deal  of 
experience  with  this  particular  process,  and  experi- 
ments were  carried  out  on  a  large  scale  on  the 
Crown  Pteef,  under  the  supervision  of  the  Adair- 
Usher  Co.  When  I  saw  the  results  of  their 
experiments  on  a  small  scale,  I  certainly  thought 
them  marvellous.  They  used  umber  all  through 
their  experiments  and  certainly  got  some  very 
.good  results,  but  after  I  took  over  the  running  of 
the  plant  I  stopped  the  umber,  and  my  results 
were  quite  as  good  as  theirs.  So  I  came  to  the  con- 
clusion that  it  would  be  cheaper  to  work  without 
the  umber.  Having  about  the  worst  accumulated 
slimes  on  the  Rand  to  treat,  I  tried  the  umber 
on  a  small  and  large  scale,  but  found  I  got  better 
results  by  the  ordinary  circulation  with  pump 
compressed  air.  I,  therefore,  came  to  the  conclu- 
sion that  no  benefit  was  derived  by  using  it. 


The  President 
Mr.  Melvill  ? 


J)i.l   you   visit   the   Nigel, 


Mr.  G.  Melvill  :     No,  I  was  unable  to  attend. 

The  President  :  I  asked  that  question  be- 
cause I  noticed  down  there  they  were  using 
permanganate  of  potash  in  connection  with  the 
treatment  of  bulrushes.  Just  alongside  the 
Chilian  mill,  which  they  were  using  to  grind  up 
these  bulrushes,  was  a  bowl  of  permanganate  of 
potash,  and  I  presume  that  they  find  the  addition 
of  permanganate  useful  as  an  oxidiser  of  organic 
matter. 

Mr.  G.  Melvill:  I  may  say  that  there  is  a 
large  percentage  of  bulrushes  in  the  accumulated 
slimes  at  the  Crown  Reef.  I  have  tried  perman- 
ganate, but  it  would  take  such  a  quantity  to  deal 
with  the  organic  matter  that,  though  the  extraction 
would  be  improved,  it  would  not  pay. 

The  President ; 

Mr.  G.  Melvill: 


What  were  your  values  1 
About  3  dwt. 


The  President  :  I  may  say  that  the  value 
down  at  the  Nigel  is  very  much  greater,  about 
7  dwt.,  and  it  has  been  as  high  as  1  oz.  In  the 
old  days  they  had  5  oz.  ore  in  their  mills  on 
certain  occasions,  so  this  high  value  would  allow 
them  to  use  more  permanganate  than  you  could. 
With  regard  to  this  matter,  I  had  better  explain 
that  the  old  accumulated  slimes  of  the  dam  are 
overgrown  with  quite  a  thick  growth  of  bulrushes, 
and  you  cannot  get  at  the  slimes  without  taking 
the  bulrushes,  and  I  assure  you,  to  see  the  mess 
that  comes  up  in  those  cocoa  pans  is  enough  to 
frighten  any  ordinary  cyanide  manager.  The 
process  is  quite  simple.  They  tip  it  into  a 
Chilian  mill,  at  the  bottom  of  which  is  a  grating  ; 
a  constant  stream  of  water  carries  off  the  slimes 
as  it  is  disintegrated  by  the  rollers  and  passes  it 
through  a  screen  of  ^  in.  or  ^  in.  mesh.  There 
are  boys  standing  by  these  screens,  and  every  now 
and  again  they  pull  them  out  and  knock  them 
clear  of  the  disintegrated  bulrush  matter.  It 
was  in  this  Chilian  mill  that  the  permanganate  of 
potash  was  being  used. 

CYANIDATION  IN  THE  MALAY  STATES. 


By  H.  F.  Lofts  (Associate). 

Perhaps  some  account  of  a  plant  which  happens 
to  be  the  only  one  in  these  States,  and  is  also 
situated  on  the  only  working  gold  mine  there,  and 
has  also  the  peculiarity  of  having  shiftsmen  who 
are  coloured  men,  may  be  of  some  interest  to 
your  members.  It  is  attached  to  the  Raub 
Australian  gold  mine,  situated  at  Raub  Pahang 
F.M.S. 


M      V    I '.HIS 


//.  /'.  Lofts    Cyanidation  in  the  Malay  States. 
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The  reef  may  be  described  as  a  quartzitic, 
lenticular,  interbedded  vein,  and  c  mtains  9cheelite, 
antimony,  bismuth  and  arsenic  in  the  form  of 
arsenical  pyrites.  Thecurrent  tailings  assayed  11- 
dwt.  and  they  were  too  low  grade  and  too  full  of 
antimony  to  treat.  Both  weak  and  strong  solu- 
tions were  tried  after  the  tailings  were  water 
washed,  and  in  each  caseno result  .vas obtainable. 
However,  as  shown  below,  when  the  concentrates 
were  separated  by  WilHey  tables,  they  were 
treated  as  slimes  and  showed  a  78  extraction. 
In  fact,  the  greatest  trouble  had  been  experienced 
in  obtaining  a  payable  extraction  from  the  higher 
grade  sands,  which  had  been  allowed  to  accu- 
mulate. It  was  found  that  the  chief  cause  of 
trouble  was  antimony,  of  which  sufficient 
remained  attached  to  small  particles  of  quartz  to 
make  the  sands  and  concentrates   very  refractory. 

The  higher  grade  tailings  were  successfully 
treated  under  the  conditions:  mentioned  below  : — 

Buddlings  :  Assays,  16 "35  dwt.  ;  extraction, 
'70*5%;  residue,  4*81  dwt.;  treatment,  4  days; 
cyanide  used,  l-05  lb.  per  ton  ;  number  of  solu- 
tions run  on,  34.  This  sample  consisted  of  finely 
crushed  sandy  concentrates.  It  showed  no  acidity 
or  refractory  material.  The  strongest  solution 
used  was  '07%,  and  the  average  considerably 
below  this.  The  treatment  consisted  in  running 
through  weak  washes,  which  produced  66%,  and 
with  second  treatment  this  was  increased  to 
70*5%.  The  last  three  washes  carried  no  gold. 
It  should  be  noted  that  solution  values  went  up 
after  double  treatment  was  used. 

Another  sample  of  buddlings  gave  the  following 
result : — 

Assay  value,  16  80  dwt.  ;  tons,  1*71  ;  tons  of 
solution  run  through  box,  82*6  ;  lime  used,  90  lb.; 
strength  of  KCy  solutions,  "05,  "13,  "18%  ;  sump, 
•21%  KCy;  the  precipitation  was  very  good,  sump 
often  being  nil  on  assay;  final  residue,  3  04  dwt. ; 
extraction,  82%. 

Hesults  on  Concentrates  from  Wilfley  Tables. 
— These  are  obtained  from  the  ore  now  being 
crushed  by  battery.  The  greater  part  of  the 
sample  would  pass  120  mesh  screen  and  is 
black  in  colour,  consisting  of  a  large  proportion 
of  heavy  metallic  particles  and  much  iron.  The 
original  assayed  22*40  dwt.  Treatment  was 
carried  on  as  under  : — 

Sept.  26,  water  wash  (neutral),  Sept.  27,  second 
wash  (neutral).  Agitation  carried  on  with  1% 
KCy  solution  showed  the  presence  of  sulphides 
with  acetate  of  lead  test.  This  was  continued 
until  Sept.  29,  Sept.  30,  aerating  followed  by 
solutions  -09%  and  06%  KCy.  Continued 
until  Oct.  2,  then  second  treatment  and 
oxidation  from  7  a.m.  to  10.30  a.m.  Solution  then 
came  off  free  from  sulphides.  The  strong  solution 
was  then  run  off  and  a  weak  solution  added. 


Weak    washing   was   carried   on    til 
when    two   samples   of   slimes    were    taken  and 
washed,   the  result  beii  -  ,"  dwt. 

It  was  found  that  by  ordinary  agitation  ■ 
was  extracted  up  till  the  30th.  Then  the  i 
tion  stopped.     A  ne  which 

included  aeration,  oxidation  and  agitation,  similar 
to  that  produced  by  a  centrifugal  pump.     This 
brought  the  second  residue  down  to  'J  1  -    Iwt.  or 
extract  ion,  and  finally  to  8*1  7  dwt.  or  6 
working  scale,  this  extraction  was  bi 
up  to  68 

1  now  append  details  of  another  experiment  on 
concentrates:     A  "ay  value,  22*96  dwt.* 
of  treatment,  7  * .' > 3  days.      The  product 
of  concentrates  from  the  present  mill  pulp  and 
contained   a    large  quantity  of   antimony.      The 
first    two    solutions    carried    no    gold,    ah 
ferrous  hydrate  or  some  other  ox;,  jj 
substance.      Continuous    washings     with     weak 
solutions  and  afterwards  with  "35  '   KCy 
very  effective  and  gave  an  average  of  2  dwt.  of 
gold  per  ton  until  extraction  stopped.      A 
treatment  was  resorted  to,  and  the  final  exti 
was   as   high     as  could  reasonably  be   exp 
The  solutions  came  off  clear,  and  the  leachin_ 
good.   As  there  was  no  acidity  no  lime  was  added. 
I  think  caustic  soda  might  with  advantage  be 
used  to  dissolve  organic  matter  and  avoid  a  I 
loss   of  cyanide. 

This  experiment  was  a  sands  treatment  on 
100  lb.  of  ore.  Final  residue,  \-\[  dwt. 
=  95%  extraction.  The  extraction  obtained 
from  372  tons  of  concentrates  and  buddlings 
treated  equalled  77*1%,  average  number  of 
days,  777  ;  average  charge,  941  dwt.  The 
highest  extraction  being  93%  and  the  lowest 
69*8%.  These  results  were  obtained  from  a 
small  plant  with  a  capacity  for   sli  .1   to 

200  tons  per  month.  The  above  plant,  through 
anything  but  large,  is  sufficient  to  show  what 
results  could  be  obtained  with  a  plant  of  greater 
capacity. 

Precipitation. — The  solutions  in  use  on  concen- 
trates which  assayed  from  10  dwt.  to  38  dwt 
and  carried  from  *18  to  *05%  KCy  after  passing  the 
boxes  varied  from  a  few  grains  to  nil.  With 
lower  grade  slimes,  which  contained  free  and 
fine  gold,  solutions  were  used  down  to  001% 
Kt'y,  which  gave  complete  precipitation  in  the 
zinc  boxes.  In  these  cases  the  zinc  was  coated 
with  acetate  of  lead.  In  dealing  with  stronger 
solutions  no  acetate  of  lead  was  necessary,  as  good 
extractions  were  obtained.  The  acetate  of  lead 
had  the  effect  of  making  the  bullion  very  impure. 
Sodium  cyanide  was  used,  the  average  consump- 
tion being  1*60  lb.  per  ton.  Large  quantities  of  a 
white  precipitate  occasionally  formed  in  the  boxes. 
When  this  occurred  it  was  found  to  be  necessary 
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to  increase  the  strength  of  the  solutions  by  adding 
solid  cyanide  at  the  head  of  each  box.     Thi- 

.   the  precipitate,  which  only  formed  when 
a  weak  solution  I.      The  cyanide  .solution 

became  at  times  very  foul,  and  experiments 
showed  that  it  was  advisable  to  increase  the 
alkalinity  by   adding   caustic   soda  to  the  sump 

solid  cyanide  at  the  head  of  the  box.  To 
ensure  a  good  precipitation  an  average 
of  lime  was  placed  in  the  vat  with  each  charge 
of  10  to  12  tons.  With  solutions  of  the  strength 
mentioned  in  the  preceding  paragraph,  the  boxes 
were  kept  fairly  free  from  white  precipitate. 

y. — In  this  connection  it  is interesl  _ 
tice  how  quickly  when  powdered,  this  is 
upon  by  caustic  soda.  The  gold  slimes 
were  of  low  grade  in  the  extractor.  This.  I 
think,  is  the  usual  experience,  when  ores  of  this 
nature  are  dealt  with  owing  to  the  precipitation 
of  ba.-e  metal  with  the  gold.  Owing  to  the 
minute  quantities  of  almost  invisible  slimes  which 
were  not  settled  with  the  lime  and  which  c 
the  zinc  and  stopped  precipitation,  it  became 
necessary  to  introduce  sand  filters,  which  were 
very  effective 

:. — It  was  found  that  a  long  agitation 

not  an  advantage,  a  short  agitation  lasting 
one  hour  producing  a  solution  as  rich  in  gold  as 
one  which  lasted  five  hours.  The  usual  propor- 
tion of  -limes  to  solution  was  1  to  3. 

Tonnage    Estimates. — I   found   that,  if    after 

decantatiou    I    measured    the   cubic   feet  of  wet 

slimes  in  the  vat  and  divided  by  30  ( =  cubic  feet 

per  ton  of  slimes)  and  deducted  33     of  moisture, 

ve    an    excellent    agreement   with    samples 

;.  when  the  vat  was  full  and  in  agitation. 

The  President :  I  move  a  vote  of  thanks  to 
Mr.  Lofts  for  his  paper,  and  in  doing  so,  I  would 
say  that  it  always  uives  us  special  pleasure  to 
receive  papers  from  members  oversea. 

NOTES    OX    TIX    MINING    IX    CAPE 
COLONY. 


(Head  at  December  Meeting,  1907.) 

By  Harry  D.  Griffiths,  A.R.S.M.,  "Wh.Sc. 

( Member). 

DISCUSSION. 

Mr.  J.  R.  Williams  :  I  would  like  to  make 
a  remark  on  this  paper.  I  have  heard  it  repeatedly 
stated,  especially  lately,  that  the  assayers  of  the 
"Witwatersrand,  in  feet  in  the  whole  of  South 
Africa,  are  very  indifferent  about  tin,  and  that  a 
lot  of  them  fail  to  find  tin,  when  there  is  plenty. 
I  remember  a  case  when  a  sample  of  so-called  tin 
was  brought  to  me.  The  man  was  a  Cornishman, 
at  least,  I  think  so,  and  he  told  me  that  the  sample 


contained  70%  tin.  and  that  he  had  two  certificates, 
to  the  effect  that  there  was  no  tin  in  it.  I  thought 
that  a  Cornishman  should  know  tin  when  he  saw 
it,  and  so  I  asked  my  assistant,  who  told  me  there 
was  no  tin  present.  I  thought  1  would  try  it 
myself,  and  1  applied  a  method  which,  I  think, 
never  fails  to  give  you  tin,  when  present  in  the 
ore.  1  have  spoken  lately  to  one  or  two  assayers. 
concerning  this  method,  and  strange  to  say,  it 
had  escaped  their  memory.  What  this  Cornish- 
man took  to  be  tin  was  undoubtedly  a  form  of 
titanic  iron.  When  crushed  and  on  the  shovel  it 
certainly  looked  very  much  like  tin. 

The  method  is  simply  one  of  reducing  to  metal, 
by  ignition  with  gas  or  hydrogen.  Then  it  is. 
very  easy  to  dissolve  it  with  hydrochloric  acid. 
Many  years  ago  I  was  asked  to  examine  this 
method,  and  I  did  so  by  adding  tin  stone  of  a 
known  value  to  all  the  samples.  It  always  gave 
very  accurate  results.  Mr  Caldecott  informs  me 
that  Beringer  gives  the  method,  and  I  think  it 
will  prove  a  good  check  on  any  method  they  may 
use  for  these  obstinate  samples. 

Mr.  J.  Gray  :  "W  ith  reference  to  this  method 
of  assaying,  1  have   tried  it  and  find  that  the 

essential  part  consists  of  yetting  the  ore  into  a 
state  of  very  tine  division.  Parry's  book  deals 
with  this  matter  very  fully,  and  he  recognb>~  it 
as  the  best  method,  though  there  is  some  doubt 
about  it. 

Mr.  A.  Whitby  :  This  method  has  always 
been  looked  upon  as  the  final  court  of  appeal.  It 
ha-  been  supposed  to  be  the  most  perfect  method 
of  tin  assaying.  I  have  found  hydrogen  more 
effective  than  local  coal  gas  in  reducing  the  tin. 
After  reduction  and  solution  in  hydrochloric  acid 
the  process  branches  in  several  directions,  some 
operators  precipitating  the  sulphide  and  weighing 
the  oxide  from  it  :  others  titrating  with  iodine, 
and  others  again  reducing  with  zinc  to  a  sponge 
of  metallic  tin,  oxidising  with  nitric  acid,  and 
weighing  the  resultant  oxide. 

THE  OK IG IX  OF  THE  GOLD  IX  BAXKET. 


(Having  reference  to  Prof.  J.  W.  Gregory's  paper 
on  the  same  subject,  read  before  the  Insti- 
tution of  Mining  and  Metallurgy.) 

{Read  at  January   Meeting,  1908.) 

By  J.  S.  Curtis  (Member). 

REPLY    TO    DISCUSSION. 

Mr.  J.  S.  Curtis  :  In  regard  to  Mr.  Milligan's. 
observations  of  February  15,  I  am  quite  of  his 
opinion  that  the  quartz  veins  could  have  no- 
infiuence  on  the  deposition  of  the  gold. 


M  ,v  1908 


I..  J.  WUmoth     Assay  of  Battery  Chip  amis 


343 


I  have  to  think   Mr. 'P.  Lane  Carter  fur  his 
flattering  criticism  of  my  paper,  and  1  agree  with 

him  in  what  he  says  about  Prof.  Posepny  of 
B  >hemia.  Still,  able  aa  be  is,  he  can  scarcely  be 
called  "the  father  of  the  inc. Inn  science  of  ore 
deposits,"  as  that  title  undoubtedly  belongs  to 
Bernhard  von  CotU  (Professor  oi  Geology  in 
Freiberg],  who,  in  the  year  L853,  published  Die 
■  den  Erzlayerstatten.  1  had  the  pleasure 
of  attending  his  lectures  at  Freiberg  in  1867  and 
and  ran  bear  witness  to  the  gre  it  reputation 
he  had  as  a  mining  geologist.  I  believe  he  was 
the  first  writer,  who  combined  the  science  of 
geology  with  a  practical   knowledge  of  mining. 

1  ran  quite  understand  that  Prof.  Posepny, 
from  the  limited  information  he  had  at  hand 
when  he  published  his  "Ore  Deposits,"  formed 
the  opinion  that  the  -did  of  the  Rand  was 
gold.  I  had  also  formed  the  same  opinion  in 
Barberton  before  I  came  to  Johannesburg  in 
but  soon  had  reason  to  change  it. 
In  1886  1  had  the  pleasure  of  corresponding 
with  Prof.  Posepny  in  reference  to  my  work  on 
the  "  Silver  Lead  Deposits  of  Eureka,  Nevada  " 
(VII.  Monograph  of  the  U.S.  Geological  Survey), 
and  regret  very  much  that  after  I  came  to  South 
Africa  I  was  unable,  through  want  of  time,  to 
keep  it  up. 

As  regards  "the  bigger  the  pebble  the  richer 
the  ore,"  what  I  wished  to  convey  was  that,  as  a 
rule,  a  gold  bearing  banket  reef  was  richest  in 
those  places  where  the  pebbles  were  largest,  not 
that  a  reef  carrying  large  pebbles  should  neces- 
v  be  a  good  -old  producer. 

1  quite  appreciate  Dr.  Moir's  remarks  on 
the  instability  of  gold  compounds,  and  also  what 
says  about  the  "critical  temperature"  of 
water,  but  I  think  that  pressure  would  have  a 
very  marked  influence  in  keeping  the  numerous 
compounds  in  solution,  even  at  a  temperature 
above  330°  C.  The  rock  at  the  time  the  deposi- 
tions took  place  could  lie  compared  to  a  leaky 
boiler  in  which  it  might  nevertheless  lie  possible 
to  keep  up  a  very  considerable  pressure. 

ASSAY  OF  BATTERY  CHIPS  AND 
SCREENS. 


at  February  Meeting,  190S.) 
By  Leslie  J.  YVilmoth  (Associate). 


DISCUSSION. 

Mr.  H.  R.  Jolly  :  In  offering  a  few  remarks 
on  this  paper,  it  is  not  my  intention  to  theorise, 
"but  to  give  a  few  notes  embodying  the  practical 
results  of  some  experiments  carried  out  at  the 
Robinson  Deep  on  this  class  of  material. 


The  sample-  of  battery  chips  received,  wore 

divided  into  1 1 1 1  :  — 

I .   fines  -  20  mesh. 

■1.    Intermedials     ;   20       L0  ncdi. 

."..   Mel  .Hies  +  10 

The  li-t  measured  in  some  cases  about  1  in.  in 
diameter,  and  were  only  slightly  coated  with  a 

film  of  oxide,  which  could    1 a-ily  removed    by 

rubbing  between  the  fingers.     I  may  state  that 
we  have  tried  the  author's  method  ■  and 

find  it  to  lie    very  unsatisfactory  in. I ],  in 

^i  the  fact  that  we  followed  his  direction 
were  careful  to  wash  the  slags  down  with  lit 
in. I  carbon.  It  i-  only  fair  to  state  that  his 
igh,  but  the  real  difficulty  pre* 
itself  when  we  tried  to  detach  the  lead  1' 
from  the  matte.     In  many  instanci  I  was 

so  brittle,  that  it  broke  away  from  the  matte  in 
pieces,  and  the  cupels  showed  considerable 
tities  of  iron  oxide  after  cupellation, 
the  conclusion,  that  there  must  have  been   i 
quantity  of  iron   or  iron  sulphide  carried   down 
with   the   lead.     The   mattes,  from  six  assays  of 
our  fines,  were  then  run  down  together  and  were 
found    to   contain    72'0  dwt.,  equal    t 
li'-<>  dwt.    of  gold   per  assay.     The    slags   only 
dned  sufficient  gold   to  account  for  a  loss  ol 
'20  dwt.  per  assay.     Three  other  assays  by  this 
method  showed  losses  in  the  matte-,  only  equal  to 
1  -o  dwt.  per  ass  ty,  but  the  si    .  tunted  to 

6"0  dwt.  per  assay.      In  these  cases,  however,  the 
mattes  formed  were  very  small. 

While  treating  a  sample  some  12  month 
we  discovered  that  sodium  bisulphate  was  very 
useful  in  fluxing  iron,  and  conducted  a  numl 
experiments  with   it,  the  following  fluxes   being 
the  nett  results  of  our  investigations 
1  2 

Fines.        Intermediates.    Metallic-. 
Charge  1  A.T.  1  A.T.  1  A.T. 

•• 

1       „  H       n 

1  .. 


Bisulphate 

Soda 

i 

4 

Silica 

l1, 

Borax 

1 

Litharge 
Nitre 

i 

Wash 

i 

l.l 

I 
l.l 


1 


1  gm.  -in.  f  gm. 

.1  A.T.  PbO  I  A.T.  Pl.< )  lA.T.PbO 
carbon 
Wirt,  of  Pb.  50  gm.  40  gm.  gm. 

Average A.Y  260oz.     230  dwt.    18  00  dwt. 

The  various  charges  were  run  down  in  H  pots, 
well  packed   round  With  coke,  the  fur; 
urged    to    its    fullest   extent.     Immediately    the 
fusions  settled  down,  the  washes,  were 

added,  and  the  pots  kept  at  a  high  temperature 
for  other  20  minutes.  When  the  furnace  is  going 
well,  one  hour  is  found  to  be  sufficient  for  the 
fusion.  Bubbles  of  gas  come  up  before  the  wash 
is   added,  but  disappear  afterwards.     The   slags 
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were  all  very  fluid,  clean  and  glassy,  and  in  all 

the  lead  buttons  were  soft  and  malleable, 

and  br  >ke  away  from  the  .-lags  nice  and  dean. 

The  cupels  showed  no   signs  of  iron  having  been 

•it. 

The  reason  for  only  using  litharge  as  a  wash 

with  the  intermediates  and  metallics  is  that,  in 

th---^  cases,  there  is  generally  sufficient  sulphur 

i  I    from    the   bisulphate  to  act  upon    the 

lithar-".     At   the   same   time,  we  have  found  it 

ile  Dot  to  use  too  much  nitre,  as  an  i 

does    )   1    reduce   the   size   of   the   buttons   but 

merely  act-  corrosively.     Some  nitre,  however,  is 

tial    in    preventing   the    reduction    of    the 

bisulphate    to    sulphide,    which    tends    to    pass 

sulphur  into  the   buttons.     Our  slags  from  the 

found  to  contain  gold  equivalent  to  an 

■  2*0  dwt.  per  assay,  which  appears 

to  be  a  very  decided  improvement  on  the  matte 

method  of  assay.    As  a  severe  test  of  our  method 

we  ran  tw  .  one  of  which  consisted  of  six 

ron,  and  'he  other  of  eight,  to  the 
ton  and  found  no  difficulty  in  getting  good  fusions 
with  I         .     eons  £ 

It  is  advisable  to  put  on  a  trial  assay,  as  slight 
alteration  in  the  fluxes  may  be  necessary  for 
different  samples,  mainly  in  the  litharge  and  soda. 
The  litharge  we  use  is  in  a  higher  state  of  oxida- 
tion than  the  ordinary  yellow  kind,  and  is  really 
a  mixture  containing  red  lead.  The  formation  of 
a  matte  at  any  time  in  gold  assaying  is,  in  my 
opinion,  bad  practice  and  should  be  guarded 
against.  In  fact,  I  do  not  quite  see  how  it  is 
possible  to  form  a  matte,  which  will  be  gold  free. 
simpler  the  products  of  a  fusion  are  the  better. 
With  reference  to  the  assay  of  battery  screens, 
I  quite  agree  with  the  author's  preparation  of  the 
sample  by  oxidation  and  crushing  of  the  oxide 
formed,  as  more  concordant  results  will  be 
obtained  by  that  method  than  by  assaying  direct. 
I  disagree  with  him,  however,  in  his  practice  of 
forming  a  matte  in  the  assay  of  the  oxide.  The 
fluxing  of  the  oxide  is  a  very  simple  matter 
indeed,  and  one  which  can  be  treated  almost  like 
an  ordinary  assay.  As  far  as  I  am  aware,  sodium 
bisulphate  has  never  been  put  to  any  use  in  the 
assay  of  gold  before,  and  I  think  that  there  is  a 
bility  of  its  finding  a  more  extended  applica- 
tion as  a  flux. 

In  conclusion,  I  wish  to  draw  attention  to  the 
fact  that  there  are  small  quantities  of  the  metals 
of  the  platinum  group  present  in  the  samples  of 
battery  chips,  as  also  in  black  sands. 

Mr.  H.  A.  White  :  There  is  one  point  in 
connection  with  Mr.  Jolly's  contribution  to  this 
discussion,  that  I  should  like  to  draw  your  atten- 
tion to.  The  peculiar  flux  recommended  contains 
bisulphate  of  sodium   and   sodium   carbonate  in 


the  same  charge.  This  cannot  be  defended.  If 
the  intention  is  to  add  sodium  sulphate  (neutral), 
this  round  about  method  is  not  scientific,  for  the 
carbon  dioxide  evolved  can  be  of  no  service  and 
merely  increases  the  chances  of  loss  through  boil- 
ing over  or  spitting.  The  appended  equation 
will  render  my  meaning  clear 

L'XaHSO,  +  XaX'03  =  2Na,S04  +  CO.,  +  H20. 
I  do  not  undertake  to  say  that  Na2S04,  which 
apparently  remains  unaltered  during  the  fusion, 
will  have  any  useful  effect  in  such  assays  as  are 
quoted. 

Mr.  A.  Whitby  :  It  was  not  my  intention  to 
contribute  anything  to  this  discussion,  for  the 
reason  that  not  having  had  any  opportunity 
to  carry  out  experiments  with  the  author's 
method  of  assaying,  I  did  not  feel  justified 
in  actively  criticising  it.  But  there  is  a 
somewhat  interesting  point  brought  out  in  Mr. 
Jolly's  contribution,  which  may  be  worthy  of 
remark.  It  may  be  said  that  the  author's  and 
Mr.  Jolly's  methods  represent  the  two  extremes 
of  our  conception  of  fluxing,  the  former  removing 
the  iron  as  a  sulphide  and  the  latter  as  a  sulphate. 
Although  the  first  does  not  say  how  much  litharge 
he  uses,  it  is  evident  from  his  remarks  that  he 
adds  a  quantity  merely  sufficient  for  his  button 
and,  in  the  added  sulphur,  the  iron  of  his  charge, 
the  nail  and  the  charcoal,  has  a  great  preponder- 
ance of  reducing  agents.  The  second  uses  no 
charcoal  except  in  his  wash  for  fines,  and,  with 
the  sulphuric  acid  of  the  bisulphate  the  added 
nitre  and  the  oxygen  of  his  litharge,  appears  to 
have  an  excess  of  oxidising  agent,  merely  relying 
on  the  iron  of  his  charge  for  the  production  of  a. 
button  of  lead.  These  methods  are  so  diametri- 
cally opposite  in  character  that  one  finds  difficulty 
in  conceiving,  that  they  should  arrive  at  similar 
conclusions.  Many  years  ago  in  this  Society,*  one 
assayer  recommended  a  flux  of  carbonate  of 
potash,  litharge,  borax,  salt,  excess  of  reducing 
agent,  and  an  excess  of  iron  in  the  fluxing  of 
pyritic  ores  as  a  means  of  preventing  the  carrying 
of  silver  and  gold  values  into  the  slag.  This  was 
on  the  assumption,  that  a  ferrous  potassium 
sulphide  was  formed,  but  I  have  not  found  any 
fuither  reference  to  this  conception  of  fluxing, 
and  my  own  opinion  about  the  assay  of  moderately 
pyritic  ores  is  quite  antagonistic  to  such  a  method. 
And  this  inclines  me  to  think  that  in  the  generality 
of  cases  the  author's  process  must  fail,  for  the 
following  reasons. 

I  wish  to  definitely  state  here  the  position 
taken  up  by  me  with  regard  to  this  matter. 
Whether  it  is  the  carrying  of  iron  or  of  sulphur 
into  the  slag,  any  condition  which  disposes  the- 
slag  to  retain  alkaline  sulphides  seems  to  me  tc» 

*  See  this  Society's  Proceedings,  vol.  ii.,  p.  601. 


M.,\   1908     G.  II'.  Williama     Westrolian  Wet-Crushing  Plants,  with  sorm  Notes  on  Labour  Efficiency.        345 


imply  the  retention  of  gold,  since  the  metals  of 
the  platinum  group  share,  in  some  measure,  the 
property  possessed  by  those  of  the  tin  group  of 
forming  sulpho-salts.  \'<\  observation  and  analogy, 
it  is  rare  to  find  a  matte  entirely  free  from  the 
precious  metals.  It  is  difficult  to  so  proportion 
the  reducing  agents,  that  each  shall  fulfil  its  own 
particular  duty  without  interfering  with  the 
others,  an  excess  of  sulphur,  for  example,  imply- 
ing lead  sulphide  in  the  button  whilst  the  iron 
nail,  according  to  my  experience,  when  working 
at  high  temperatures,  has  an  inconvenient  habit  of 
melting  into  the  lead  button  with  disastrous 
result-  on  cupellation.  Further,  it  is  the  excep- 
tion rather  than  the  rule  to  find  a  well  defined 
line  of  demarcation  between  the  button  and  the 
matte. 

Mr.  Jolly's  method  seems  to  offer  a  more 
reasonable  solution  of  the  difficulty  presented  by 
this  class  of  material,  and  is  quite  in  accord  with 
the  principle  of  assaying  ores  containing  pyrites, 
where  the  sulphur,  in  my  opinion.  i>  best  oxidised 
to  the  sulphate  state,  A  little  comparison  will 
show,  that  in  this  case  also,  practically  all  the  lead 
is  reduced. 

In  reference  to  Mr.  \Vhite:s  remark,  one  would 
certainly  premise,  that  he  is  correctin  his  state- 
ment, but  the  facts  appear  to  be  that  Mr.  Jolly 
has  tried  the  neutral  sulphate  without  the  benefi- 
cial effect  of  the  acid  salt.  In  making  acid 
sulphate  fusions  of  iron  ores,  although  this  is 
scarcely  parallel.  I  have  observed,  that  solution  of 
the  iron  only  takes  place  at  a  temperature  when 
presumably  all  the  extra  sulphuric  acid  has  been 
driven  off,  whilst  even  with  a  full  red  heat  the 
fumes       -  re  still  noticeable.  It  might,  there- 

fore, he  assumed,  with  some  little  justification, 
that  the  acid  sulphate  scarely  enters  the  held 
until  the  alkaline  carbonate  lias  been,  to  some 
extent,  satisfied  by  earlier  reactions. 

From  this  point  of  view  I  cannot  agree  with 
the  author's  treatment  of  his  roasted  product 
from  batter}-  screens,  and  should  certainly 
prefer  to  carry  the  iron  into  the  slag,  as  silicate 
and  borate,  to  going  out  of  my  way  to  form  a 
matte  with  it.  With  particular  reference  to  the 
matte  assaying  of  cupriferous  gold-bearing  ores, 
I  would  call  the  author's  attention  to  Peters' 
observations  on  this  point  in  his  principles  of 
copper  smelting.  As  there  expressed,  it  is  the 
opinion  of  the  great  majority  of  metallurgists  that 
the  existence  of  very  small  amounts  of  copper  in 
the  ore  is  sufficient  to  carry  the  gold  values  into 
the  matte  in  matte  smelting,  since  copper 
possesses  a  remarkable  affinity  for  gold.  1  do 
not  here  mean  to  imply  that  the  author  did  not 
recover  the  whole  of  his  gold  in  his  experiment 
with  copper  ore,  but  merely  to  point  to  the 
possibility  of  failure  under  dissimilar  conditions. 


WESTRALIAN    WET-CRUSHING    PLANTS, 

WITH  SOME  NOTES  ON   LABOUR 

EFFICIENCY. 


|  li  ad  at  /•'-  brua/ry  .!/•  ■  ting, 


By  Gerard  W.  Williams,   F.C.S.,  A.I..M  M. 


DIS(  i  3SI0N. 

Mr.  F.  F.  Alexander:     The  author's  descrip- 
tion of  the  genera]  practice  obtaining  in  Wi 

lian  wet  crushing  plants  is  certainly  most  int 
ing   to    most    of   us,  who   knew   him    here,    hut    1 
m1\  consider  him  unkind,  to  Bay  tic-  least, 
in  recommending  for  our  notice  such  time  honoured 
abuses  as  inside  amalgamation,   grinding    pan-, 
and  ■">  ft.  .">  in.  tube   mills,  to   say  nothing   oi    the 
apparent  undermanning of  the  plant  at  theex] 
of  a  reasonably  good  extraction.     1  believe  inside 
amalgamation  is   still  practised  on   Borne  i  I 
out  of  tic  way  plants,  and  the  advantages  claimed 
for  it  is  a  myth.      In  other  words,  b\   I 
adequate  plate  dressing  for  the  constant  fe 
mercury  and  contaminated  gold  from   the   mortar 

-    you    are   losing    the    substance    for    the* 
shadow  through  faulty  amalgamation.      I   cannot 

■.  that  a  tube  mill  is  essentially  an  impact 
grinder.  That  impact  assists  within  small  li; 
a  reasonable  assumption,  but  I  certainly  da--  the 
tube  mill  with  attrition  grinders,  I  woul 
further,  however,  by  classing  a  3  ft.  3  in.  x 
13  ft,  mill  as  a  worthless  installation — the  load 
in  so  small  a  mill,  not  being  heavy  enough  t 
full  crushing  capacity.  Neither  is  the  inclined 
plane  or  race  of  pebbles  long  enough  to  do  the 
work,  and  1  feel  sure  a  6  ft.  x  18  ft.  6  in.  mill 
with  peripheral  discharge  would  yield  results  which 
would  astonish  the  advocates  of  grinding  pans.  I 
will  not  attempt  to  defend  a  possible  misi 
unskilled  lab  urers  on  these  fields,  hut  1  certainly 
believe  in  a  judicious  admixture  of  such  labour,  as 
we  have  at  our  disposal.  A  numerically  increase 
of  the  total  number  employed  on  Westralian  plants 
would  tend  both  to  reduce  costs  and  improve 
extraction  It  is  a  well-known  fact  that  our 
Kafirs  are  quite  useless  if  left  to  their  own 
initiative  on  work  that  is  not  absolutely  routine, 
and  knowing  this,  the  skilled  workman  is  saddled 
with  the  responsibility  of  his  own  work  plus 
that  done  by  a  most  inefficient  gang  of  irrespon- 
sible Kafirs'  These  facts  have  to  be  taken  into 
account,  and  sorely  trouble  foremen  and  shiftmen 
alike  on  a  large  reduction  plant.  Is  it  not  a 
penny-wise  policy  to  expect  your  assayer  to 
light  fires,  fetch  and  carry,  when  more  important 
duties  have  to  suffer?  The  same  might  be  said  of 
cleaning  and  sweeping  by  the  extractor  house 
man    to   the   neglect    of  proper  classification  of 
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solutions,  etc.,  affecting  cyanide  consumption  and 
extraction  generally.  In  conclusion,  I  am  pleased 
to  note  the  author  allows,  that  our  costs  are  low 
and  extraction  high,  and  it  is  most  gratifying  to 
know  that  these  results  are  obtained  with  labour 
far  below  the  standard  of  Westralian  efficiency, 
according  to  his  showing. 

Mr.  E.  M.  Weston  :  Regarding  the  author's 
remarks  on  the  number  of  men  employed  firing 
boilers  on  the  Ida  H.  G.  M.  Co.,  he  says  one  man 
is  sufficient  to  fire  four  boilers,  but  he  omits  to 
state  that  these  boilers  are  tired  by  wood.  There 
are  few  ashes  to  remove  compared  with  the  30% 
here,  and  a  man  can  fire  with  wood  much  more 
easily  than  with  coal.  Comparisons  are  useless, 
when  all  the  facts  relating  to  them  are  not  stated. 

NOTES  OX  RAND  MIXING. 


(Read  at  March  Meeting,  1908.) 
By  Tom  Johnson  (Member). 

DISCUSSION. 

The  President  :  Mr.  Richardson  will  kindly 
read  a  contribution  by  Mr.  Phillips  on  Mr.  John- 
son's paper.  I  have  here  a  letter  from  Mr. 
Phillips,  stating  that  this  is  only  the  first  instal- 
ment. 

Mr.  J.  M.  Phillips  :  As  our  President  has 
suggested,  the  author  has  certainly  introduced 
nearly  all  the  contentious  points  of  mining  in  his 
paper,  and  on  each  one  a  good  "  paper  "  could  be 
written.  He  covers  such  a  large  field,  and 
generalises  so  much  that  one  hardly  knows 
where  to  begin  in  discussing  the  paper.  In 
the  first  place,  he  contends  that  there  are  too 
many  shafts  and  winding  engines,  etc.,  for  the 
amount  of  rock  hoisted.  I  agree  with  him,  that 
there  have  been  more  shafts  sunk  than  are 
absolutely  necessary  at  the  present  time,  but 
when  the  greater  majority  of  those  shafts  were 
sunk,  or  in  process  of  sinking,  the  true  value  or 
dip  of  our  reefs  were  not  so  accurately  known,  as 
at  present.  Certainly  no  one  can  accuse  us  of 
sinking  too  many  shafts  on  the  one  property  at 
the  present  time.  In  fact,  I  contend  that  we  are 
not  sinking  enough  for  proper  ventilation  and 
development.  The  idea  at  present  appears  to  be, 
that  one  large  shaft  is  more  economical  than  two 
smaller  ones,  but  I  fail  to  see  where  the  true 
economy  comes  in.  In  the  one  shaft  system  all 
the  tramming,  hoisting  and  ventilation  is  con- 
centrated on  one  point.  There  is  generally  a 
congestion  of  traffic  underground  in  consequence, 
and  in  the  event  of  a  serious  accident  happening 
to  any  one  of  the  compartments,  in  all  probability 
dt  will  affect  the  whole  shaft,  disorganising  both 


hoisting  and  milling.  All  the  necessary  engines, 
three  or  four,  are  located  under  the  same  roof, 
which  may  easily  result  in  the  confusion  of  shaft 
signals,  especially  when  two  or  more  are  beinggiven 
at  the  same  time.  In  my  opinion,  the  adoption  of 
two  smaller  shafts  is  more  economical  and  advan- 
tageous, for  if  started  simultaneously  the  develop- 
ment is  better  and  more  speedily  accomplished, 
more  faces,  as  the  author  says,  being  attacked  at 
one  time  and  ventilation  more  quickly  secured. 

The  two  shafts  should  not  be  so  far  apart  as  at 
present,  as  in  the  event  of  an  accident  occurring 
to  the  one  shaft,  the  second  one  would  be  easily 
accessible  for  all  purposes.  Whilst  I  am  in 
favour  of  the  two  smaller  shafts  as  against  the 
one  large  one,  yet  I  do  not  believe,  as  the  author 
evidently  does,  that  three-compartment  shafts  are 
large  enough.  His  contention  that  5,000  tons 
can  be  hoisted  through  two  6x5  ft.  compart- 
ments in  21  hours  is  feasible  enough  for,  say, 
one  24  hours,  but  I  doubt  very  much  if  the  rate 
can  lie  kept  up  day  after  day  the  whole  month 
through,  or  even  for  one  week.  I  work  it  out  at 
approximately,  with  1-ton  skips,  200  tons  per 
hour,  or  25  trips  with  each  skip,  which  means  a 
trip  every  4  minutes  ;  this,  I  own,  is  not  an 
excessive  speed  for  any  one  trip,  but  when  it 
comes  to  having  to  maintain  this  average  the 
whole  month  through  I  think  you  will  find  that 
it  will  tax  the  energies  of  the  skip  man,  at  least, 
to  his  full  capacity.  Further,  there  is  no  allow- 
ance made  at  this  rate  for  unavoidable  loss  of 
time,  such  as  is  needed  in  changing  from  station 
to  station,  examining  the  engines,  shafts  and  ropes, 
etc.  Then  again,  presuming  that  this  rate  can 
be  maintained,  how,  may  I  ask,  are  the  men, 
tools,  etc.,  to  be  raised,  which  are  necessary  to 
break  the  5,000  tons ;  surely,  not  by  the  same 
engine  and  through  the  same  compartments,  for 
I  take  it  for  granted  that  the  third  compartment 
is  reserved  for  pumps,  ladder  way,  etc.  I  have 
been  on  mines  here,  where  it  takes  a  separate 
engine  and  compartment  for  this  work  alone.  In 
my  opinion,  nothing  smaller  than  a  four-compart- 
ment shaft  will  meet  the  requirements;  two  com- 
partments for  hoisting  rock,  one  compartment  for 
men,  tools,  etc.,  one  compartment  for  pumps, 
ladder  way,  etc.,  and,  of  course,  for  the  men, 
tools,  etc.,  an  extra  engine  is  necessary. 

As  regards  the  shape  of  the  shaft,  I  am  in 
favour  of  the  rectangular  as  against  the  circular. 
True  circular  shafts  are  stronger  and  safer  in 
weak  ground,  but  on  the  Hand — with  few  excep- 
tions— we  have  no  "  heavy  "  ground  to  contend 
with  in  sinking,  and  when  the  shaft  is  sunk 
across  the  formation  it  is  seldom  necessary  to 
carry  "  full  "  sets  the  whole  depth.  The  hoisting 
in  rectangular  shafts  certainly  retards  the  venti- 
lation to  some  extent,  but  not  to  the  same  amount 
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1909. 


PRELIMINARY. 


The  Transvaal  Stope  Drill  Competition  is  being  organised  by  the  Transvaal  Government  and  the 
Transvaal  Chamber  of  Mines,  which  are  jointly  contributing  the  prizes,  and  have  nominated  a  Joint 
Committee  which  has  drawn  up  the  conditions  under  which  the  Competition  is  to  be  held,  and  which 

will  arrange  and  carry  out  the  Competition.     A  list  of  the  members  of  the  Committee  will  be  found  on 
the  last  page. 

The  object  of  the  Competition  is  to  obtain  a  small  drill  capable  of  economic  use  in  the  narrow 
stopes  on  the  Witwatersrand  which  are  at  present  worked  for  the  most  part  by  hand  labour.  With 
this  object  in  view,  the  Committee  has  endeavoured  to  make  the  conditions  as  practical  as  possible. 

To  reduce  the  number  of  competitors  within  manageable  limits,  power  is  taken  to  reject  or 
eliminate  entries  which  are  obviously  outclassed  or  unsuited  to  the  existing  mining  conditions. 

In  the  final  competition,  mining  conditions  must  be  taken  to  mean  work  in  stopes  varying  in  width 
from  20  inches  to  48  inches,  and  with  a  dip  varying  t  n  »m  20s  to  90°.  It  may  be  assumed,  further, 
that  probably  90  per  cent,  of  the  holes  drilled  will  be  down  h.  1] 

The  Committee  anticipate  that  all  or  most  of  the  machines  entered  will  be  worked  by  means  of 
compressed  air,  the  most  usual  method  on  the  Witwatersrand  ;  but,  should  any  entries  offer  of  machines 
worked  by  other  kinds  of  power,  the  Committee  will  consider  such  machines. 

Competitors  who  desire  to  protect  their  patent  rights  must  make  their  own  arrangements  for 
obtaining  provisional  protection. 

Johannesburg,    May,  1908. 


CONDITIONS  OF  THE  TRANSVAAL  STOPE  DRILL  COMPETITION. 


A.— GENERAL. 


Interpretation. — 1.  In  these  conditions  the  following  expressions  are  used,  with  the  meanings  set 
against  them  — 

"  The  Committee "  means  the  Technical  Committee  appointed  joint]}7  by  the  Transvaal 
Government  and  the  Transvaal  Chamber  of  Mines  to  arrange  and  carry  out  the  Competition, 
or  any  duly  appointed  Sub-Committee  or  representatives  of  the  Committee. 

"  Competitor  "  means  the  person,  firm  or  company  entering  a  machine  for  the  Competition.  A 
competitor  will  be  treated  as  a  separate  competitor  in  respect  of  each  type  of  machine 
entered  by  him,  the  Committee  deciding  what  constitutes  a  different  type. 

"  Machine  "  means  the  whole  drilling  machine,  without  supports  or  dust-allay er,  provided  the 
supports  and  dust-allayer  are  not  integral  parts  of  the  machine,  and  does  not  include  the 
drill. 

"  Drill  "  means  the  jumper. 

"  Bit  "  means  the  cutting  end  of  the  drill. 

"Elimination  trials"  means  the  preliminary  trials  on  surface  and  underground. 

"  Competition  "  means  the  final  trial  underground. 

Committee's  Decision  Final. — 2.  The  decision  of  the  Committee  in  all  matters  relating  to  the  trials 
and  the  competition  shall  be  final.  Competitors  shall  be  bound  by  these  conditions.  The  Committee 
reserves  the  right  to  relax,  alter  or  add  to  the  requirements  of  any  of  these  conditions  should  it  think 
it  desirable  in  any  particular  case.  The  Committee  reserves  the  right  to  repeat  the  trials  or 
competition  or  any  part  thereof  in  respect  of  any  entry  should  it  think  fit. 

Disqualification. — 3.  The  Committee  may  disqualify  any  competitor  in  respect  of  any  or  all  of 
his  entries,  if  satisfied  on  enquiry  that  he  has  interfered  in  the  conduct  of  any  of  the  trials  or 
competitions  or  has  corrupted  any  miner,  or  has  attempted  to  do  so,  or  if  he  refuses  to  comply  with  any 
conditions  laid  down  by  the  Committee.  No  prize  shall  be  awarded  to  any  entry  in  respect  of  which 
any  competitor  ia  so  disqualified. 

B.-ENTRIES. 
Date  of  Entries. — 4.  Entries  must  be  received  on  or  before  December  31,  1908,  by  the 

"Secretary  to  the  Committee, 

Transvaal  Chamber  of  Mines, 
Johannesburg, 

Transvaal." 

Entries  must  be  made  on  a  form  which  may  be  obtained  at  the  above  address,  or  from  the 

"  London  Secretary, 

Transvaal  Chamber  of  Mines, 

202,  Salisbury  House, 

Finsbury  Circus, 
London,  E.C." 


Specifications  and  Price  List.—.".  All  entries  most  h«  ae  J  by  :— 

(»)  Detailed  specifications  and  drawings. 

(b)  A  list  of  prices  of  the  machine  and  accessories,  including  drill-,  bars  and  ftrms  (where  such 
are  required)  and  spare  part",  and  an  illustrated  and  numbered  list  of  '     in  trip! 

tc)  A  guarantee  to  the  sati  the  Committee  to  supply  m 

Johannesburg  at  the  price  quoted  in  the  price  list,  subject  to  ordinary  trade  fluctuations  in 

the  price  of  materials. 

(d)  With  respect   to  the  conditions  contained  in  paragraphs  (b)  and  (c)  of  I              -  •  if  »n 

intending  competitor  is  unable  to  assign  prices  to  the  machine  and  it-  I  at 

the  time  of  his  entry  notify  the  Committee  in  writing  of  this  fact,  and  'ince 
of  the  following  conditi'  ros  : — 

(1)  The  machine  and  accessories  shall,  for  the  purpose  of  the  Competition,  be  valued  by  the 
Committee. 

(2)  The  competitor  shall  enter  into  an  agreement  to  allow  the  Transvaal  Chamber  of  Mb. 

'  its  nominees  to  manufacture  and  use  the  machine  and  accessories  at  a  royalty  of  a 
percentage  on  actual  cost,  such  percentage  to  be  stated  by  the  competitor  at  the  time  of 
entry. 

Representation  of  Competitors.-6.  Each  competitor  shall  at  the  time  of  entry  nominate  a  represen- 
tative tor  all  purposes  of  the  trials  and  competition,  who  may  be  either  himself  or  another  person. 
Such  representative  must  be  in  Johannesburg  throughout  the  trials  and  competition,  and  may  be 
present  with  his  machine  at  any  time.     The  Committee  may  allow  the  appointment  of  an  alternate. 

Weight  of  Machines.— 7.  No  entry  will  be  accepted  in  respect  of  a  machine  weighing  more  than 
100  lbs.  It  is  desirable  that  the  machine  should  be  lighter  than  100  lbs.,  as  the  need  of  the  industry 
ia  for  a  one-man  machine. 

Delivery  to  Committee.— 8.  All  machines,  accessories  and  parts  intended  for  use  in  the  trials  or 
competition  (other  than  drills)  shall  be  personally  delivered  free  of  cost  in  **»™J^*  £ 
competitor's  representative  to  the  Committee  not  later  than  January  31st,  1909  at  such  place  as  the 
Committee  shall  appoint,  and  no  machines,  accessories  or  parts  not  so  delivered  shall  be  used  in  the 
trials  or  competition,  except  as  desired  by  the  Committee. 

Care  of  Machines.-9.  All  machines,  accessories  and  parts  so  delivered  shall  remain  in  the 
possession  of  the  Committee,  which  shall  not  I  ible   for  loss  or  damage  -  ^e  corn- 

eals or  competition,  and  which  reserves  the  right  to  retain  any  machines  or  spare  part,  for  the  pm . 
of  testing  materials. 

Box  for  Machine.-10.  Each  machine  shall  be  supplied  in  a  strong  box  fitted  with  a  padlock,  und 
the  accessories  and  spares  shall  be  supplied  in  a  separate  box  with  padlock. 

Dust  Al!ayers.-ll.  Competitors  must  supply  with  each  machine  a  suitable  dust  allftyer,  which 
may  be  either  a  part  of  the  machine,  or  attached  to  it,  or  separate. 

Number  of  Machines -1°    Each  competitor  must  supply  three  machines  to  the  Commi 
may  ^£k£ZL*LT«*  spare  parts  as  he  may  desire,  which  shall  be  kept  m  the  custody  of 
the  Committee  and  issued  for  use  only  with  the  Committee  s  consent. 

competition  on  complving  with  the  <'•:. diLi-i.-  ".    oiausi     -.     m 
decline  to  use  any  drills  so  supplied  if  i  em  unsatisfactory. 

Irregi.larities.-U.  No  entries  will  be  accepted  which  do  not  fulfil  the  conditions  of  Clause, 
13  inclusive. 


Rejection  of  Entries. 15.  The  Committee  reserves  the  right  to  reject  the  entry  of  any  machine 

which  appears  to  it,  from  the  drawings  and  specifications,  to  be  unsuitable  in  material  and  design. 

Withdrawals.— 1G.   No  entries  may  be  withdrawn  except  by  permission  of  the  Committee. 

C- ELIMINATION  TRIALS. 

Object  of  Trials. 17.   To   reduce   the   entries   for  the   six   months'   underground  competition  to  a 

number  that  can  be  conveniently  handled,  elimination  trials  will  be  held  successively  on  the  surface  and 
underground. 

Conditions  of  Trials. — 18-  The  following  conditions  will  apply  to  the  elimination  trials,  both  on  surface 
and  underground  : — 

(a)  The  competitor  may,  if  he  so  desires,  provide  his  own  operator,  but  the  Committee  reserves 

the  right  to  put  the  machine  to  such  tests  under  its  own  operators  as  it  may  think  fit. 

(b)  All  holes  drilled  shall  not  be  less  than  42  nor  more  than  48  inches  in  depth  (no  credit  being 

given  for  any  depth  beyond  the  maximum),  and  shall  be  drilled  with  not  more  than  four 
steps  of  gauge.  The  size  of  the  starting  and  following  bits  will  be  left  to  the  choice  of  the 
competitor,  but  the  last  bit  used  shall  gauge  at  least  15/16  inch  at  the  conclusion  of  drilling. 

Surface  Elimination  Trial  —19.    The  following  conditions  will  apply  to  the  surface  elimination 
trial  only  : — 

(a)  Two  machines  of  each  entry,  or  more  at  the  discretion  of  the  Committee,  will  be  tested   as   to 

their  efficiency  in  drilling  down  holes  in  granite  blocks. 

(b)  Competitors   may  decide  the   air   pressure  to  be  supplied,  which  shall  not  be  less  than  60  lbs. 

nor  more  than  75  lbs.  per  square  inch.  In  the  absence  of  any  requisition  from  the  com- 
petitor, the  pressure  will  be  75  lbs.  per  square  inch. 

(c)  Each  machine  will  be  tested  for  one  hour  actual  drilling  time,  provided  that  a  total  cf  two 

hours  for  rigging  up,  changing  drills,  drilling,  etc.,  is  not  exceeded. 

(d)  The  air  consumption  of  each  machine  will   be   measured,   and  will   be   taken  into   account  in 

deciding  whether  such  machine  has  passed  the  elimination  trial. 

(e)  All  entries  will  be  eliminated  which  cannot  drill  a  minimum  of  one  inch  per  minute  of  actual 

drilling  time. 

Underground  Elimination  Trial.— 20.  The  following  conditions  will  apply  to  the  underground 
elimination  trial  : — 

(a)  Only  machines  which  have  passed  the  surface  elimination  trial  will  be  allowed  to  enter. 

(b)  One  machine  of  each  entry  will  be  subjected  to  this  trial. 

(c)  The  trial  will  last  three  periods  of  eight  hours  each,   such  periods  to  include  time  spent  in 

changing  drills,  rigging  up,  etc. 

(d)  All    trials   will,    if  practicable,  be  conducted   in  the  same  stnpe  at  the  air  pressure  prevailing, 

which  shall  be  not  less  than  60  lbs.  nor  more  than  75  lbs.  per  square  inch. 

(d)  A  machine  will  only  be  allowed  to  drill  three  holes  per  rig-up,  each  rig-up  to  be  at  least   15 
feet  from  the  previous  one. 

D.-THE  COMPETITION. 

Entries.— 21.  At  the  end  of  the  underground  elimination  trial,  the  Committee  will  arrange  the 
entries  taking  part  therein  in  order  of  merit  with  regard  to  footage  drilled  and  air  consumed,  and  will 
then  decide  which  may  enter  for  the  competition. 


Date  of  Competition.— 22.  All  machines  not  eliminated  in  the  previous  trials  will  be  entered  for  a 
letition  under  pi   ctical  worki      conditions  underground,  which  will   begin  about    April    1st,    11 

and  is  expected  to  la 

Duration. —23.  Two  machin  ch  entry  will   be  ran  for  300  shifts  each,  by  day  and  l 

continuously,   with  the  lays.     The  length  of  shift  will  be  of  equal 

duration  on  each  mine. 

Lost  Time.— 24.   If  any  <n  .y  of  which   two  machines,  in  spite  of  the  provisions  of  C 
and  35,  fail  to  com]                  h  drilled  shall  b  I  with  the  <  f   of 

it  time  lost  through  no  fault  of  the  machine  may  be  made  up  with  the  consent  of  the 
Committee. 

Choice   of   Mines.-  25.  The   minps  and  working  places  in  which  the  competition  will  be  c 
shall  be  selected  by  the  Committe  .     So  Ear  b  \  practicable,  each  entry  will  be  run  fur  an  equal  ;  eriod  in 
-tope  in  each  mine  selected. 

Method  of  Operation.— 2G.    Kadi   pair  of  machines  will  in  each  shift  be  in  the  char-  white 

miner  selected  by  the  Committee,  with  such  native  a  as  in  the  opinion  of  the  Committe: 

required. 

Control  of  Work.— 27.  During  the  competition  the  machines  will  do  ordinary  mining  work,  in 
accordance  with  instructions  given  to  the  miners  from  time  to  time  by  the  Commitfe  e.  Not  more  than 
two  holes  on  any  one  rig-up  shall  be  counted,  except  with  the  express  sanction  of  the  Committee.  Any 
number  of  bars  of  any  length  may  be  used.  As  far  as  practicable  the  conditions  under  which  the 
different  machines  work  shall  be  kept  uniform. 

Pillars. — li.S.  The  competing  machines  will  not  be  required  to  cut  pillars,  box  holes,  etc.  ;  this  will 
be  done  by  the  mines. 

Control  of  Spares.— 29.  The  miner  will  be  forbidden  to  use  any  machine  or  spare  parts  except  those 
issued  to  him  by  a  representative  of  the  Committee. 

Issue  of  Spares.— 30.  A  reasonable  supply  of  spare  parts  will  be  issued  to  each  miner  from  tii 
time  by  the   Committee  as  required  for  each  machine  operated  by  him.     The  miner  will  sign  a  receipt 
for  all  such  issues,  and  will  keen  them  under  lock  and  key  in  a  box  provided  by  the  Committee. 

Return  of  Worn  Parts.— 31.  All  worn  and  replaced  parts  shall  be  returned  by  the  miner  to  the 
Committee  not  later  than  the  end  of  the  shift  in  which  they  were  thrown  out.  A  label,  signed  by  the 
Committee's  representative,  shall  be  attached  to  each  such  part,  showing  the  period  for  which  it  has 
been  in  use. 

Issue  of  Machines.— 32.  If  either  of  the  pair  of  machines  at  work  is  so  disabled  as  in  the  Com- 
mittee's opinion  to  require  to  be  sent  to  the  surface  for  repair,  a  third  machine,  supplied  by  the 
competitor  and  stored  in  the  working  place,  shall  be  issued  by  the  Committee  to  take  its i  place,  but 
such  third  machine  shall  be  returned  as  soon  as  the  repair  is  completed.  Machines  supplied  by  the 
competitor  in  addition  to  the  three  required  by  Clause  12  shall  only  be  issued  with  the  special  sanction 
of  the  Committee. 

Removal  of  machines.-33.  When  any  machine  is  to  be  moved  from  a  mine  or  working  place  in 
which  it  has  been  tested  to  another,  it  shall  be  handed  over,  together  with  all  spare  parts  in  hand,  by 
the  miner  to  the  Committee,  and  checked  by  the  latter.  The  removal  will  be  entirely  under  the  control 
of  the  Committee. 

Air  Pressure.— :U.  No  machine  will  be  operated  at  a  pres  -  ■'  lbs.  or  less  than  60  lbs. 

per  square  inch  at  the  end  of  the  pipe  line,  as  shown  by  recording  gau_ 

Air  Consumption  Tests-3.1.  The  air  consumption  of  each  machine  will  be  *eat 

:    once  a    month   during  Comma 

i      I  the  average  consum  the  machine  underground.      While  a  machine  is  withdrawn 

from  work  for   this  purpose,  its  place   will  be   taken   by   a   third  machine  supplied  by  the  competitor. 
Should  this  for  any  reason  be  impossible,  the  time  lost  may  be  made  up. 


E.— BASIS  OF  AWARD  FOR  MACHINES. 

First  Prize. — 36.  The  first  prize  of  £4,000  will  be  awarded  to  that  entry  for  which  the  total  cost 
when  divided  by  the  total  footage  drilled  by  all  machines  of  that  entry  during  the  competition  is  least, 
the  Committee  reserving  the  right,  in  case  of  two  or  more  entries  showing  approximately  equal  results, 
to  ignore  small  differences  in  points  and  award  the  prize  to  that  entry  which  it  considers  best  suited  for 
the  Rand,  having  regard  to  weight,  general  design,  ability  to  drill  deep  holes,  freedom  from  stoppages 
and  breakdowns,  facility  of  handling,  and  suitability  to  narrow  stoping. 

Second  Prize. — 37.  The  second  prize  of  £1,000  will  be  awarded  to  that  entry  which  is  considered 
by  the  Committee,  on  the  basis  laid  down  in  the  preceding  paragraph  to  be  second  best. 

Measurement. —  38.  The  footage  drilled  shall  be  measured  at  the  end  of  each  shift.  No  hole  of  a 
depth  of  less  than  42  inches  shall  be  counted,  except  where  authorised  in  special  circumstances  by  the 
Committee's  representative,  provided  that  any  hole  litchered  at  a  depth  of  not  less  than  30  inches  shall 
be  counted.     The  last  bit  used  shall  gauge  at  least  15/16  inch  at  the  conclusion  of  drilling. 

Items  of  Cost. — 39.  For  the  purposes  of  Clause  36  "Cost"  shall  mean  the  cost  of : — 

(a)  First  cost  of  machines  and  rig-up  gear,  less  valuation  at  end  of  the  competition. 

(b)  Miner's  wages. 

(c)  Native  labour. 

(d)  Air. 

(e)  Water. 

(f)  Drill  Sharpening. 

(g)  Maintenance, 
(h)  Stores. 

40.  As  regards  the  above  items  the  following  rules  shall  apply  : — 

(a)  Machines  and  rig-up  gear  will  be  debited  to  cost  at  prices  fixed  as  prescribed  in  para.  5,  but 

will  be  valued  by  the  Committee  at  the  end  of  the  competition,   and  the  value  so  assessed 
will  be  taken  to  credit  of  the  competing  machine. 

(b)  A  proportion  of  miner's  wages  will  be  charged,  viz.,  5s.  per  machine  shift. 

(c)  Native  labour  will  be  charged  at  a  uniform  cost  per  head  per  shift  on  each  mine  throughout 

the  competition. 

(d)  Air  will  be  charged  at  a  price  per  cubic  foot  according  to  pressure  used,   as  fixed  by  the 

Committee.     These  prices  will  be  uniform  on  all  mines. 

(e)  All  water  used  will  be  charged  at  cost. 

(f)  Drill  sharpening  and  making  drills  will  be  charged  at  cost,  which,  if  competitors  supply  their 

own  sharpening  machines,  will  include  maintenance  and  depreciation,  but  not  first  cost,  of 
sharpening  machines. 

(g)  Maintenance — 

(i.)    Spares,   including  hose  and   coupling,   will  be  debited  as  issued ;  any  returned  unused 
being  taken  to  credit. 

(ii.)  Ptepairs  mean  actual  shop  charges  and  fitter's  time  charged  at  a  standard  rate  fixed  by 
the  Committee. 

(h)  Stores,  to  include  drills,  lubricants  and  waste.  Drills  will  be  charged  at  ruling  prices, 
except  when  supplied  by  the  competitor,  when  they  will  be  charged  at  prices  fixed  as 
prescribed  in  para.  5. 

Sharpening.--41.  Competitors  may  supply  their  own  drill  sharpening  machines,  but  the  Com- 
mittee takes  no  responsibility  for  their  safe  return  or  for  any  damage  sustained.  Competitors  may, 
with  the  consent  of  the  Committee,  instruct  the  drill  sharpeners,  except  where  otherwise  arranged  by 
the  Committee.  All  drill  sharpening  will  be  done  under  the  control  of  the  Committee  on  the  mine 
wherp  M.Ki.machine  is  competing,  and  by  the  usual  drill  sharpeners  on  the  mine, 
.en  decide  whiu^ 
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Repairs. — 42.  Repairs  must   be  done  in  the  shops  of  the  mine  where  each  ina^liin-  iting, 

but  competitors  may  provide  their  own  fitter,  who  shall  oot  be  allowed  underground, 

F.     CHOICE  OF  MINERS 

Choice  of  Miners.      13.  Miners  will  be  chosen  in  pairs,  to  work  day  and  night  shifl    in  pas 
Mine  managers  will  be  asked  to  nomii  of  men,  who  should  be  machine  men  «  hosen  on 

of  genera]  intelligence,  whether  employed  <>n  the  nominate  their  qualifications 

and  experience.     From  the  list  so  obtained  the  number  «>f  partnerships  required  will  b 

Conditions  of  Contract. —  II.  .Miners  will  be  paid  25s.  per  shift,  with  a  bo 
profit  made  by  the  Committee  through  the  work  in  the  stope  in  which  the  miner  is  employed.     1 
miner  will  sign  a  contract  with  the  Committee  to  work  the  whole  six  months  impetition,  and  to 

permit  the  retention  of  10  per  cent,  of  his  wages  till  the  expirj  mtract.      Should  1 

such  expiry,  except  on  account  of  illness  or  accident  or  othei  the  C  .the 

amount  retained  shall  be  forfeited,  and  may  be  paid  at  the  end  of  the  competition  to  the  miner  taking 
his  plaee.     A  miner  temporarily  absent  through  illness,  accident  or  oth  ise  may  be  temporarily 

replaced  by  a  man  employed  by  the  Committee  on  day  pay. 

Working  Place. — 45.  Each  partnership  will  as  far  as  possible  work  in  one  stope  throughout  the 
trial,  and  will  work  in  accordance  with  instructions  given  by  the  Commitl 

Dismissal. — 46.  The  Committee  may  dismiss  and/or  disqualify  for  a  prize  any  miner  whom  it  may 
consider  to  be  incompetent  or  otherwise  unfit  for  the  position. 

G.— BASIS  OF  AWARD  FOR  MINERS. 

First  Prize.— 17.  The  first  prize  will  be  awarded  to  that  partnership  whose  cost  per  fathom  broken 
is  least,  provided  that  a  factor  shall  be  used  to  equalise  the  conditions  in  different  stopes,  such  factor  to 
be  arrived  at  by  the  Committee,  after  obtaining  an  estimate  of  the  price  per  fathom  in  each  stope  from 
a  Sub-Committee  consisting  of  the  managers  and  mine  foremen  of  all  the  mines  selected  for  the 
competition. 

Other  Prizes.  —48.  The  remaining  prizes  shall  be  awarded  on  the  same  basi«. 

Amount  of  Prizes. — 49.  The  prizes  shall  be  : — 

1st  — £300  to  the  winning  partnership. 

2nd— £200  to  the  second  partnership. 

3rd— £100  to  to  the  third  partnership.  » 

Division  of  Prize  Money.— 50.  In  the  event  of  a  prize  going  to  a  partnership  which  has  been 
changed  during  the  competition,  the  prize  money  will  be  divided  between  the  two  partners  working  at 
the  end  of  the  competition  according  to  the  time  worked  by  each,  but  any  partner  who  has  left  on 
account  of  sickness  shall  receive  a  share  proportionate  to  the  time  he  has  worked. 

Stope  Measurement.— 51.  The  stopes  will  be  specially  surveyed  at  the  beginning  and  end  of  the 
competition,  and  at  such  other  time  as  the  Committee  may  think  necessary,  on  the  lines  laid  down  in  the 
Interim  Report  of  the  Mining  Regulations  Commission. 

Costs  Charged  to  Miner.— 52.  The  costs  charged  against  the  miners  shall  be  the  same  as  in  the  case 
of  machines  (see  paragraph  39  above),  with  the  addition  of  the  cost  of  explosives  used. 

Withdrawals.— 53.  A  deduction  shall  be  made  for  fathomage  estimated  to  have  teen  broken  by  a 
miner  with  a  machine,  the  entry  of  which  is  withdrawn  or  disqualified. 

MEMBERS  OF  COMMITTEE. 

Nominated  by  the  Transvaal  Government — 

Mr.  R.  X.  Kotze,  Government  Mining  Engineer  (Chairman). 

Mr.  M.  Fergusson,  A.R.S.M.,  F.R.G.S.,  Deputy  Inspector  of  Mines. 

Mr.   J.   Orr,  B.Sc.  (Glasgow),   M.I.Mech.E.,   Assoc.M.Inst.C.E.,   Professor   of    the   Mechanics   of 

Engineering,  Transvaal  University  College.  .,»,_. 

Mr.  J.  A.  Vaughan,  M.I.Mech.E.  (Lond.),  M.Am.S.Mech.E.,  Chief  Inspector  of  Machinery. 
Mr.  J.  Yates,  A.R.S.M.,  M.I.M.M  ,  Professor  of  Mining,  Transvaal  University  College. 


Nominated  by  the  Transvaal  Chamber  of  Mines — 

Mr.  H.  C.  Behr,  M.I.C.E..  M.I.M.E..  M.I. MM..  M.Am.S.M.E. 

Mr.  J.  Blane,  M.l.M.K. 

Mr.  F.  A.  Bri  ' 

Mr.  T.  J.  Britten,  M.LMech.E.,  A.M.I.C.E. 

Mr.  W.  MeC.  Cameron,  B.Sc,  E.M. 

Mr.  D.  Gilmour,  A.M.I.C.E. 

Mr.  W.  L.  Honnohl,  B.Sc.,  E.M. 

Mr.  J.  H.  Johns,  M.I.C.E.,  M.I.Mech.K,  M.I.M.M.,  M.Am.I.M.E. 

Mr.  C.  B.  Kingston,  B.A.,  B.A.Se.  (McGill),  M.I.M.M.,  M.Am.I.M.E. 

Mr.  W.  W.  Mein. 

Mr.  S.  Penlerick. 

Mr.  C.  J.  Price,  M.Am.I.M.E. 

Mr.  A.  M.  Robeson,  M.Am.I.M.E.,  M.I.M.M.,  M.Am.S.M.E. 

Mr.  L.  T.  Sicka. 

Mr.  J.  W.  H.  Stubbs,  E.M. 

Mr.  S.  Thomson,  E.M.,  M.Am.I.M.E.,  M.I.M.M. 

Mr.  E.  J.  Way,  A.M.I.C.E.,  M.I.M.E.,  F.I.C.  (Eng.),  F.C.S.,  M.I.M.M.,  M.A.I.M.E. 

Mr.  G.  E.  Webber. 

Mr.  A.  Yule. 


4Uk 


\l,,\  1908 


Tmn  Johnson     Notes  "«  Rand  Mi\ 


■  rally  supposed,  as  one  will  find  if  they 
stand  close  to  the  shaft  at  one  of  the  levels  when 
hoisting  is  in  full  swing.  It  is  also  said  that  in 
other  countries  the  circular  shaft  is  easier  and 
cheaper  to  sink,  but  on  these  fields  that  point  is 
open  to  great  doubt,  and  I  believe  that  in  some 
parts  of  Scotland  and  the  United  States  ol 
America  the  rectangular  is  used  on  the  coal 
fields  in  preference  to  the  circular.  Circular 
shafts  were  sunk  for  some  little  depth  on  the 
Langlaagte  Royal  and  Primrose  mines  here.  1; 
would  bi  very  instructive  at  this  point  to  know 
why  they  were  not  sunk  to  the  depth  originally 
intended.  The  costs,  as  compared  to  the  rect- 
angular, of  same  capacity,  could,  no  doubt,  be 
ascertained  from  the  companies  mentioned, 
bag  that  the  circular  shape  has  riol  been  adopted 
in  any  of  our  later  shafts,  I  take  it  that  they 
were  a  failure. 

I  do  not  <piite  understand  the  author  when  he 
in  referring  to  rail  guides — "guides  put  in 
in  this  manner  would  prevent  the  use  of  a  bend." 
I  fail  to  see  where  a  well  laid  out  bend  is  any 
detriment  to  the  use  of  steel  rails;  surely,  the 
author  has  seen  skips  of  all  designs  working 
around  bends  on  steel  rails  here.  Bends  are  bad 
things  but  s  >metimes  they  are  unavoidable.  In 
incline  >:.  vertical  shafts  — for  great  depths— I 
fail  to  see  where  the  advantages  of  the  former 
over  the  latter  come  in.  For  incline  shaft 
it  takes  more  footage  to  reach  a  given  vertical 
depth  ;  (l>)  consequently  more  timber,  ropes,  etc.; 
(c)  the  wear  and  tear  on  ropes  is  greater  :  (</) 
extra  costs  of  rolls  for  rope  ;  («)  heavier  and  closer 
timbering  ;  (/)  loading  stations  at  every  two  or 
three  levels  at  the  least  ;  whereas  for  vertical 
shafts  (a)  less  footage  :  (b)  less  timber  and  ropes; 
ss  wear  and  tear  on  ropes,  guides,  etc.  :  ('/) 
no  roll-;  (e)  lighter  timbering:  (/)  loading 
ins  can  be  placed  farther  apart  ;  (.</)  quicker 
hoisting.  Against  the  vertical  shaft  we  have  the 
extra  cost  of  the  cross  cuts  to  intersect  the  reef, 
but  then  again  an  incline  shaft  is  more  subject  to 
damage  from  subsidences,  of  which  we  have  had 
several  severe  instances. 

As  regards  the  author's  contention  that  too 
much  timber  has  been  used  in  our  shafts,  this 
to  me,  is  a  point  which  cannot  be  answered  by  a 
•■  yes  '"  or  "  no."  It  is  a  pity  that  this  point  was 
not  particularised,  for  unless  one  personally 
examines  the  shaft  one  cannot  say  whether  too 
much  or  too  little  timber  has  been  used.  Neither 
can  one  say  that  too  much  timber  has  been  used 
in  any  particular  shaft  simply  because  the  one 
adjoining  has  used  less,  for  although  the  forma- 
tion here  is  pretty  regular,  yet  in  sinking,  the 
strata  in  one  shaft  might  be  more  broken  and 
heavier  than  in  the  one  adjoining,  thus  necessitat- 
ing more  and  even  heavier  timber. 


I    am    struck    with   the  D6  of 

the    authoi  9    suggestions.      In    one    place    be 
advocate    the  sinking  ol  the  two 
proximity  to  ,  ach  othei    '  entilation, 

development,  etc.,  then  down 

7,000  f i.  as  about  the  ■ 
7, ••ii'i  ft.  cannot  lie  regarded    i 
in  mining;  neither  can  I  see  when  o  far 

apart  facilitate  ventilation  or  developmi 

Mr.  Chas.  B.  Saner:     The  author.  .,-  usual, 
has  presented  the  mem  with 

any  amount  ol   f i  ght.      He  enun< 

various   theories,    which,    although    different 
one'-  own  ideas,  are  diffic  it,  and  to 

discuss  in  detail  would  take  to.,  long. 

1  heartily  agree  tint  much  can  be  learnt  from 
other   districts   and    industries   and    applie 
our  own  ;  it  is  very  foolish  for  anyon 
from   his  own   perch    before   finding  out  it    I 
are  any  1.  ters  in  the  vicinity  to  knock 

him    out.       We    can    all 

.  from  the  methods  of  others,  and  I 
tion  how  not  to  do  thin-  I    bad 

idea-.    On  the  surfaa  .  _  plant,  the 

running  costs  should  not  alter    materially  from 
month  to  month.     But  underground  tfa 
many  constantly  varying  I  com- 

parison  even    between    two   adjoining    mini 
impossible,    hence    each    mine  should 
upon    its  own  merits.      Even   part-  of  the 
mine  differ  greatly. 

In  some  level-  there  may  be  only  one  narrow 
reef  which  is  much  faulted  and  cut  up  with  dykes. 
In  another  section  you  may  have  tu 
gether,  or  a  wide  reef  with  good  ha'  ging         i  foot. 
All   these  conditions   mas  '   differen 

working    cost-.       Water    may  which   at 

once  upsets  all  calculation-,      i 
a  vertical  shaft,  ill  good  average  ground    -peel    i- 

-  are  low,  and  everything  run-  smoothly; 
then  strike  water  or  dyke  orgenerai  _-;her. 

tly  reduc-       -  nes    by    50  3  ; 

costs  rise  terribly  and  everything  get  in 

a  mess.  As  an  example,  I  may  mention  t 
the  Turf  mines  shaft  I  was  sinking  for  five 
ncnths  in  hard  dyke,  which  brought  in 
80,000  gallons  of  water  per  :.' 1  loirs:  this 
quantity  is  not  great,  but  as  it  was  continually 
following  us  down  through  fissures  in  the  dyke 
we  had  to  bale  out  every  gallon  from  the  shaft 
bottom  and  sink  as  well."  Watei  is  a  curse  when 
free,  a  blessing  when  under  conti  I.  1  Hiring  the 
five  month-  in  the  dyke  the  a  -'  was 

77*8  ft.  per  month  at  an  averag  -    "16s. 

per  foot.  During  the  last  nine  months,  although 
we  have  passed  through  three  sin  ill  but  dry 
dykes,  our  average  has  been  147  ft.  and  costs 
£26  5s.,  a  reduction  of  £11  I  ',  but  we 
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had  good  bedded  quartzites  and  the  water  caught 
up. 

The  author  remarks  ••  truly  there  are  too  many 
shaft>,  etc..'-  but  in  the  early  days  our  knowledge 
of  the  reefs  and  their  extent  was  not  what  it  is 
to-day,  hence  small  properties  and  numerous 
shafts  :  as  we  come  to  learn  more  of  these 
wonderful  banket  beds  the  laying  out  of  proper- 
ties is  being  considerably  modified  ;  fewer  shafts 
are  being  sunk  to  attack  larger  areas.  Look  how 
much  better  the  first  row  of  deeps  are  laid  out 
than  the  outcrops,  and  the  deeper  deeps  than  the 
first  deep. 

If  it  is  quite  sufficient  to  have  only  a  6  x  5  ft. 
shaft  to  haul  5,000  tons  of  rock  or  coal  from 
3,00C  ft.,  how  is  it  that  in  other  countries  the 
same  terrible  blunder  is  being  made,  as  the  author 
credits  u>  with  '  From  the  last  journals  of  the  Insti- 
tute of  Mining  Engineers,  I  see  at  the  Bentley 
colliery,  near  Doncaster,  two  pits  "20  ft.  internal 
diameter  were  put  down,  designed  to  haul  2,000 
tons  up  600  ft.  At  the  Polmaise  collieries,  near 
Stirling,  two  pits.  18  ft.  x  6i  ft.  and  19i  ft.  x  Gh  ft. 
and  two  others  1|  mile-  from  these(9,240  ft.)  22  ft. 
x  6h  ft.,  16  ft.  x  6',  ft.,  were  sunk  about  500  ft. 
and  1,250  ft.  respectively  to  haul  not  half  the 
amount  and  from  a  much  less  depth.  Owing  to  the 
reef  conditions  generally  to  haul  the  quantity  stated 
by  the  author  is,  in  my  opinion,  an  impossibility. 
If  all  the  rock  were  to  be  hauled  from  one  level  or 
station  the  shaft  would  naturally  be  much  smaller, 
but  with  an  incline  reef  and  various  levels  to 
haul  from,  fast  pulling  is  not  possible.  There  is 
comparatively  a  small  quantity  of  rock  to  be 
obtained  from  each  level  when  it  is  worked  out 
and  abandoned.  For  instance,  Kimberley  as  a 
comparison  with  the  Rand  for  fast  hauling  is 
absurd,  and  you  may  as  well  compare  Park  station 
with  Euston,  as  regards  handling  passenger 
traffic  ;  when  only  hauling  from  one  station 
money  can  be  spent  to  advantage  in  mak- 
ing good  bins,  station  and  other  facilities,  but 
when  a  station  is  to  be  abandoned  in  a  year  or  so, 
surely  it  is  folly  to  spend  money  in  elaborate 
arrangements. 

At  the  Village  Deep  No.  1  shaft  a  large  bin 
was  put  in  at  the  bottom  of  the  vertical  into 
which  the  broken  ore  from  three  levels  was 
dumped  through  "ore-passes"  cut  in  the  solid :  this 
bin  holds  800— 1,000  tons.  A  "Kimberley"  chute 
was  put  in  at  the  bin  mouth,  which  holds  the 
exact  quantity  to  fill  a  skip.  By  this  means  the 
skip  is  filled  as  quickly  as  the  one  above  is 
emptied  into  the  surface  bin,  and  by  means  of  an 
ingenious  lip  hinged  on  the  skip,  little  or  no  fines 
fall  into  the  sump  and  good  fast  hauling  is  done; 
and  before  the  electric  pumps  were  installed  at  the 
No.  2  shaft,  water  was  hauled  all  night  and  the 
mill  was  fed  from  l£  levels  ;  as  well  as  all  steel, 


tools,  men  and  boys  being  handled.  In  giving 
us  examples  of  fast  hauling,  details  at  the  same 
time  should  be  supplied  of  the  conditions,  width 
of   seam   or  reef,    dip,  facilities  of    underground 

handling,  etc. 

It  is  strange  that  the  author  should  accuse  the 
Band  of  being  so  far  behind  the  front  rank  in. 
mining  methods  when  we  have  amongst  us  some 
of  the  best  mining  men  in  the  world.  We 
can  easily  haul  the  rock  up  the  shaft,  but  the 
difficulty  is  to  get  the  rock  broken  in  sufficient 
quantities,  and  when  broken  get  it  to  the  shaft 
bins.  Mining  banket  is  not  mining  coal,  and 
similar  methods  are  not  applicable  to  both. 

I  quite  agree  that  the  driver  of  an  engine 
should  be  made  comfortable  while  on  duty; 
with  an  independent  distance  bell,  not  connected 
to  the  engine  indicator,  but  one  rung  by  the 
ascending  skip  or  cage  80 — 100  ft.  down  the 
shaft,  and  a  good  headgear,  giving  plenty  of 
room  above  the  collar,  accidents  should  be  few  or 
none  with  good  drivers.  Telephones  underground 
are  a  great  boon  in  large  workings,  and  the  old 
excuse  that  the  banksman  would  immediately 
warn  all  that  the  boss  is  on  the  move  is  weak. 
Opinion  is  divided  as  to  the  best  form  or  shape 
of  shaft,  whether  round  or  rectangular,  although 
I  notice  English  collieries  adopt  both.  Shape 
depends  upon  the  formation  sunk  through. 

I  do  not  agree  with  the  author  that  two  shafts 
should  be  sunk  close  together  ;  if  dykes  or  faults 
or  water  are  cut  in  one,  the  trouble  will  be  in  both. 
"When  the  shafts  are  far  apart,  that  is,  dividing 
the  property  so  that  each  shaft  works  half  the 
area,  there  is  no  necessity  to  put  the  permanent 
pumps  in  each  shaft.  Equip  one  with  good 
pumps  and  gravitate  all  the  water  to,  is  the 
best  and  present-day  practice.  Unless  the  venti- 
lation is  guided,  the  drives  from  the  shaft  will  be 
no  cooler  than  under  the  present  system  of  initial 
development.  With  the  pump  and  ladder  com- 
partments, or  half  the  shaft  well  bratticed, 
excellent  ventilation  is  obtained  and  can  be  guided 
into  the  development  faces.  Much  faster 
development  can  be  done  by  this  method  than 
with  the  two  shafts  close  together,  for  at  each 
level,  four  faces  will  be  available  against  two. 
With  the  latest  developments,  arrangements 
are  being  made  with  neighbouring  companies  for 
each  company  to  put  down  only  one  shaft ;  and 
the  latest  idea,  which  is  excellent,  is  to  erect  all 
the  necessary  machinery,  permanent  headgear  and 
engines  at  once,  complete  this,  withdraw  the  con- 
struction staff  and  go  ahead  and  sink  at  full  speed. 
Until  lately  temporary  hoist  and  headgear  were 
put  up,  and  sinking  attempted  under  great  dis- 
advantages and  delays  while  the  permanent  gear- 
was  erected  over  your  head. 
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Cost  per  Ton  should  not  be  the  be-all  ;« ml  end- 
all,  but  profit  per  ton  should  be  the  aim.  By 
all  means  pack  as  much  waste  as  possible  under- 
ground ;  by  this  humus  safety  increa  ed,  and 
there  is  a  saving  in  shovelling,  tramming  ami 
hauling,  and  that  is  now  being  realised.  If  the 
new  electrical  heating  furnace,  at  present  being 
experimented  with,  proves  a  success,  there  will  be 
a  great  saving  in  raising  and  lowering  steel  and 
in  the  quantity  used  ;  the  great  advantage  of  this 
invention  being  that  an  even  temperature  can  be 
maintained,  so  a  better  class  steel  will  be  used 
with  advantage. 

Shaft  Guides. — Two  most  interesting  short 
papers  appear  in  the  Transactions,  Institute  of 
Mining  Engineers,  vol.  33,  pp.  1"!  8,  on  various 
forms  of  shaft  guides.  Rope  guides  are  much 
used  in  England,  but  have  not  found  favour  here, 
their  place  being  taken  by  wooden  guides,  until 
Comparatively  lately,  in  section  pitch  pine  8  in.  x 
•4  in.  or  4  in.  x  4  in.  I  prefer  to  have  the  joint 
between  the  dividers  with  a  "  backing  piece,"  this 
"gives  "'  a  little  and  makes  for  smoother  running. 
Steel  rails  of  heavy  section  and  slotted  steel  guides 
are  now  being  put  into  the  large  shafts.  These  have 
tlie  great  advantage  of  giving  great  rigidity  to  the 
shaft  timbers,  and  if  rollers  are  put  on  the  skip  in 
place  of  steel  shoes  friction  should  be  reduced  and 
smooth  running  ensured.  It  would  be  most 
instructive  to  get  comparative  figures  as  to  actual 
cost  and  life  of  the  different  styles.  In  one  shaft 
I  was  connected  with,  wooden  pitch  pine  guides 
were  put  in  for  sinking  with  coach  screws.  When 
the  shaft  was  finished  sinking  these  were  taken 
out  and  60  lb.  rails  put  in  :  this  was  done  by 
means  of  a  5-deck  cage  35  ft.  long,  the  corners  of 
the  compartment  acting  as  guides  ;  five  white 
men  on  a  single  shift  took  out  all  the  guides  from 
two  compartments  and  put  in  eight  rails,  or  a 
total  of  16,400  ft.  in  three  weeks  without  in  any 
way  interfering  with  the  work  in  the  other  com- 
partments of  the  shaft.  In  another  shaft  three 
8-hour  shifts,  each  five  men,  were  put  on  and 
10,300  ft.  of  60  lb.  rails  were  placed  in  position 
and  all  wooden  guides  taken  out  and  shaft 
examined  and  put  in  thorough  order  in  14  days. 
In  the  one  case  the  job  was  contract,  in  the  other 
day's  pay  and  bonus.  In  putting  down  the  steel 
slotted  guides,  my  method  is  to  bore  the  bolt 
holes  in  the  dividers  on  the  surface,  and  when  a 
30  ft.  guide  is  needed,  punch  the  guide  on  surface 
from  measurements  taken  from  the  timber  in 
position.  We  put  a  pair  of  guides  in  place  by 
this  means  in  half  an  hour.  High  lift  electrical 
pumps  in  stations  in  the  end  of  the  shaft  are 
doing  good  work  in  the  latest  sunk  shafts. 

Labour. — This  is  a  subject  I  could  enlarge 
upon  at  considerable  length,  but  as  my  remarks 
have  already  assumed  «uch  considerable  propor- 


I   will  only  touch    upon    one   or   two    pi 

To  my  mind,  there  i-  no  better  human  muscular 
machine  than  the  native,  and  in  tho  e  parts  when- 
little  brain  is  needed  but  steady  work,  he  cannot 
iten,  and  it  is  impossible  to  replace  three 
or  four  natives  by  one  white  man  in  the 
■  branches  of  mining.     The  European  1 

of  w l  and  drawer  of  water  has  little  ambition, 

ami  is  e, intent  to  earn  bis  -mall  pay  comfortably 
at  home.     If  he  comes  to  a  foreign  country  he 
want>  to  rise,   [t  is  no  good  putting  grown  men  in 
the  mine,  the  ex-soldier,  clerk  or  butcher,  who 
not  stand  the  dirt  and  rough  work,  and  only  I 
it  on  as  a  very  temporary  billet  ;    educate  tho 
youth,  and   there   may  In:   hope   in  yean  to  < 
The   one   great    trouble    with    the    native    is    his 
shortness  of  service  ;   he  is  in  a  continual  state  of 
crude  apprenticeship.   1  am  in  favour  of  establish- 
ing married  quarters  for  natives,  under  proper 
control ;  1  am  sure  by  this  means  we  should  E 
steady,    contented    and    more    efficienl 
labour,  and  pay  by  results.      Have  well  c  ciducted 
eating  houses,  like  mine  boarding  houses,  and  do 
no  cooking  in  the  compound.     Let   each  native 
buy  his  food  like  the  white  man.      If  he  will  not 
work,  then  apply  the  motto  :   no  work,  no  food. 

Mr.  E.  M.  Weston:  One  could  easily  write 
another  paper  of  equal  length,  discussing  all  the 
points  raised  by  the  author,  but  I  can  deal  only 
with  a  ivw  points. 

Our  President  has  first  already  pointed  out  that  it 
is  quite  a  different  matter  t> 1  haul  c<  al  or  rock  from 
one  station  as  compared  with  eight  or  ten.  The 
author  ignores  the  fact  that  i  iwing  to  the  laying  out 
of  the  mine,  due  to  faults,  d\  il    may  be 

much  cheaper,  and  indeed  probably  is  in  the  cases 
the  author  has  in  mind,  to  employ  two  or  three 
hoisting  engines  to  haul  1,500  tons  per  24  hours, 
than  to  employ  one.  I  am  glad  to  see  the  author 
has  been  reading  up  technical  literature  about  con- 
trolling apparatus  for  prevention  of  overwinds. 
He  has,  however,  forgotten  to  mention  that 
designed  by  Filters,  and  in  use  in  the  Midlands. 
1  am  afraid  the  author  will  not  convert  many 
engineers  to  his  idea  of  sinking  circular  shafts, 
especially  if  he  were  going  to  sink  them  without 
dividers.  Personally,  I  would  rather  be  out  of 
such  a  shaft  as  soon  as  faulted  ground  or  dykes 
were  met  with,  and  a  good  many  miners  would 
feel  the  same.  It  would  be  practically  impossible 
to  secure  a  circular  shaft  of  large  dimensions 
under  such  conditions,  without  the  use  of  masonry 
or  solid  iron  linings.  If  he  is  leaving  dividers 
out,  of  course,  bearers  would  be  left  out  also. 
How  is  the  author  going  to  secure  his  rope  guides 
while  blasting  in  hard  ground  ?  The  nice  coal 
mining  arrangements  would  soon  be  reposing  on 
the  bottom  of  the  shaft.    Bends  in  shafts  certainly 
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do  not  seem  an  unmixed  blessing,  and  I  think 
fewer  will  be  put  in  in  future.  Is  the  author 
serious  when  he  advises  us  to   put    in    endless 

ropes  on  an  incline  shaft  of  4-V  I  Has  he 
thought  f"r  \  moment  of  the  consequence  of  a 
stone  dropping  out  on  to  the  track  and  derailing 

only  one  truck  for  a  start  out  of  the  hundred  or 
Row  long  does  he  estimate  it  would  take  to 
extricate  and  disentangle  the  final  mess  at  the 
shaft  bottom  .'  Mr.  Johnson,  you  must 

not  startle  us  out  i  >f  our  sleep  of  rigid  conservatism 
with  such  radical  proposals.  You  may  overdo 
the  dose  and  the  results  might  be  serious.  Why 
not  put  belt  and  bucket  elevators  in  our  vertical 
shafts!  Nearly  all  the  same  advantages  can  be 
claimed  for  them  as  you  claim  for  your  proposal. 

It  is  sad  to  see  that  all  these  engineers  who 
have  been  worrying  over  dense  air  transmissions, 
electric  transmissions,  etc.,  have  been  wasting 
their  time,  and  that  the  author  has  the  true 
solution,  which  is,  to  take  boilers  and,  I  sup- 
pose, economisers  and  superheaters  with  feed 
pumps,  etc.,  underground.  See  what  a  lot  of 
pumping  might  lie  saved  also,  as  the  water  could 
be  lifted  as  exhaust  steam  ! 

If  some  of  the  mines,  whose  property  is  divided 
into  two  halves  by  a  dyke  or  fault  with  500  or 
1,000  ft.  throw,  had  been  developed  by  the 
author's  double-barrelled  shaft  they  would  be 
in  an  unhappy  way  now.  Here  again,  I  do 
not  think  the  author  serious.  Has  he  never 
heard  of  bratticing  a  single  shaft  to  make 
the  mine  as  "  cool  and  comfortable  "  as  possible  1 
Does  he  really  contend  that  development 
can  be  done  as  rapidly  from  such  a  double- 
barrelled  shaft  as  from  two  shafts  set  2,000  or 
more  feet  apart  and  provided  with  brattices'? 
'•  Much  felt  in  practice,"  I  should  pity  the  author 
if  he  had  to  redeem  a  pledge  to  develop  an  equal 
or  greater  amount  of  ore  in  a  given  time  by  his 
scheme  as  could  be  done  with  twro  shafts  in  the 
proper  position.  How  about  future  ventilation? 
Perhaps  the  author  will  recommend  a  system  of 
bratticing  the  drives,  and  take  out  a  patent  for  a 
rapid  repairing  machine  to  put  them  in  again 
when  they  are  blasted  out  or  when  the  boy  pokes 
a  cocoapan  through  them.  If  one  shaft  only  is  to 
be  sunk,  I  venture  to  put  forward  a  scheme  which 
should  provide  equal  haulage  capacity  to  the 
double-barrelled  scheme  with  a  lesser  expenditure. 

Briefly,  it  is  this:  a  seven  or  eight  compartment 
rectangular  shaft,  timbered  with  wood,  would  be 
sunk,  but  it  would  be  about  2\  or  3  ft.  longer 
than  at  present.  Double  dividers  set  2  or  3  ft. 
apart  would  be  put  in  between  hauling  compart- 
ments in  the  centre ;  the  joints  of  wall  plates 
would  be  put  in  between  these  dividers.  While 
sinking,  special  hitches  would  be  cut  50  ft.  apart 
in  this  semi-compartment,  and  steel  bearers  of  I 


channel  beams  would  be  put  in  with  ordinary 
dividers  at  suitable  intervals.  The  shaft  would 
be  sunk  to  the  required  depth  with  a  temporary  air 

brattice,  and  the  only  extra  expense  would  be  due 
to  extra  length  of  shaft,  and  the  special  bearers 
and  extra  timber — not  big  items.  After  the 
shaft  was  sunk  8  to  12  old  hauling  ropes  would 
be  hung  from  the  collar  set  between  dividers  in 
the  centre  of  the  2  to  ■">  ft.  space.  They  would 
be  spaced  !»  in.  to  12  in.  apart  and  formaline 
across  the  shaft.  They  would  pass  between  two  I 
channel  beams  every  50  ft  .  and  would  be  clamped 
in  tension  above  and  below  each  set,  and  perhaps 
between  them.  Then  beginning  at  the  bottom, 
the  centre  2  ft.  would  be  partitioned  off  on  both 
sides  and  filled  with  concrete  from  wall  to  wall. 
This  would  not  take  long,  as  there  would  be  skips 
on  either  side.  For  a  4,000  ft.  shaft  about 
2,600  yards  of  concrete  would  be  required  ;  but  a 
lot  of  large  filling  could  be  used  ;  1,600  ft.  of  I 
beams  chains  and  some  old  ropes  would  be 
needed.  The  cost  of  all  the  work  would  be  very 
little  compared  to  that  of  another  shaft.  Mining 
from  such  a  single  shaft  might  then  be  permitted. 
The  centre  ferro-concrete  wall  would  be  of 
immense  strength  and  would  form  a  secure  solid 
continuous  centre  bearer  under  the  wall  plates  at 
their  weakest  place,  rendering  any  collapse  of  the 
shaft  due  to  heavy  ground  impossible.  It  would 
make  a  perfect  fire-proof  screen  right  from  top  to 
bottom.  One  shaft  might  be  burnt  right  out 
without  injuring  the  other.  It  would  form  a 
perfect  airtight  brattice,  rendering  the  mine  "cool 
and  comfortable."  Stations  could  be  opened  out 
separately  for  each  half  shaft,  or  the  dividing 
wall  built  in  on  stations.  It  would  offer  immense 
resistance  to  any  explosion  such  as  occurred  in 
the  Driefontein  shaft.  Such  an  arrangement 
would  make  two  shafts  out  of  one  and  would 
avoid  most  of  the  objections  against  mining  from 
one  shaft.  Even  if  an  explosion  wrecked  the 
Avail  in  one  place,  the  end  hauling  compartments 
should  escape  damage.  By  making  the  concrete 
division  larger  a  passage  way  for  pipes  and  wires 
could  be  left  in  the  solid  of  the  wall,  preserving 
them  from  water,  and  the  experiment  of  concret- 
ing the  main  air  pipe  in  might  be  worth  trying. 

Again,  we  wonder  if  the  author  is  poking  fun 
at  us,  when  he  suggests  putting  12  machines  on  a 
200  ft.  face.  First  we  would  ask  him,  if  it  does 
not  now  pay  to  install  motors  on  levels  with 
250  ft.  of  backs  removing  the  ore  slowly,  how  is 
it  going  to  pay  better  to  put  them  in  for  a  shorter 
time  for  the  same  tonnage  1  I  can  imagine  the 
state  of  mind  a  poor  trammer  would  be  in  who 
had  to  keep  such  a  face  clean,  when  one  of  his 
trucks  ran  off  the  line  and  spilled.  Why  could 
drives  be  any  further  apart  with  this  system  than 
they  are  now  ?     Surely,  more  rock  must  somehow 
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be  moved  in  a  shorter  time  than  i-  done  now,  and 
moved  a  longer  distance.  Why  Bhould  brake 
roads,  etc.,  help  more  than  they  do  now,  when  they 
would  have  t"  be  pulled  down  twice  a  day  I  What 
is  our  miner  in  charge  of  the  face  going  to  do  if 
one  lot  of  workmen  drill  much  better  than  others  i 
Be  must  either  sack  the  average  man,  or  one  lot 
of  men  would  eat  in  ahead  of  all  the  rest,  and 
the  stope  instead  ol  assuming  that  ideal,  so 
beautifully  shown  in  the  author's  figure,  would 
approach  in  shape  the  proverbial  cow's  hind  leg. 
It  would  be  quite  a  nice  problem  in  transporta- 
tion to  get  the  dozen  machines,  liars,  gear,  hoses, 
pipes,  etc.,  out  of  a  250  ft.  stope  on  to  the  levels 
below  or  above  twice  a  dayj  as  obviously  they 
would  be  scarcely  sate  in  the  Stope  itself  any- 
where. How  long  would  the  rigging  up  take 
next  shift.'  One  lot  ..f  men  certainly  are  given 
a  full  shift  of  work  which  would  take  them  the 
1 2  hours,  while  the  other  men  and  the  rig 
gang  have  not  enough  to  do.  T  am  afraid  even 
the  policy  of  breaking  rock  until  the  3tope  was  full 
of  rock  would  not  remove  the  objections  to  this 
scheme.  If  miners  working  two  or  more  machines 
in  a  face  are  to  bleak  rock  to  greatest  advantage, 
using  their  brains  they  must  have  lots  of  face 
to  work  on.  Even  three  machines  in  a  U 
face  are  too  many,  and  SO  ft.  of  face  per  machine 
pays  every  time.  If  the  miners  are  to  i 
benches  each  time  they  set  up.  they  must  have 
room.  There  is  more  money  lost  to-day  by  the 
crowding  of  machines  which  is  prevalent,  than  by 
not  having  enough  at  work. 

I  agree  with  the  author  that  low  costs  are  not 
always  an  evidence  of  good  work,  but  I  am  afraid 
if  some  of  his  schemes  were  adopted  we  should 
have  neither  low  costs  nor  good  work.  Speaking 
of  grade,  it  certainly  seems  a  peculiar  methi 
keeping  it  normal,  to  spend  the  last  week  of  the 
month  hunting  round  the  mine  for  any  waste  or 
unpayable  reef  to  put  in  the  mill  to  keep  it  down, 
if  too  high,  or  digging  frantically  at  the  rich  stopes 
to  whip  it  up,  if  too  low.  Such  things  are,  I  believe, 
known  in  certain  high  grade  mines,  and  it  you  ask 
the  mine  captain,  if  anything  below  16s.  rock  is 
left  in  the  mine,  he  will  tell  you  it  is — sometimes. 

I  must  now  turn  to  the  new  system  of  placing 
Bto|  e  holes.  I  am  glad  to  see  that  the  author 
believes  in  long  holes.  There  are  still  mines  not  a 
hundred  miles  from  here  where  the  longest  chisel 
that  goes  down  the  mine  is  7  ft.  With  regard 
to  the  author's  proposed  arrangements  of  stoping 
holes,  all  I  can  say  is,  that,  if  a  miner  was 
working  for  me  and  I  found  holes  like  those 
shown  struck  in  his  stope,  I  should  be  obliged  to 
sack  him. 

It  would  require  several  diagrams  to  go  into 
this  matter  fully,  and  I  have  not  time  to  draw 
them,  but  it  can  be  easily  shown  that  though  the 


author's   boles    would,    no    doub  wme 

((round,  th.y  are  not  efficient.    The  mi  • 

lock  drillers  make  i-  shown  ntly  in  the 

author's  diagrams.     Most  men  bave  no  ide 

do  not  tike  the  trouble  to  tin:,;.  v.l,.a  theii 

hole  is  going  to  break.  En  nil     .  out  of  the 

hundred  it  does  not   break  in   tl  form 
beloved    of   theoretical    . 

most  of   t],,.  reef  out  in  front  ol    it.  Nearly  all 

the  reef  here  breaks  in  slal  right 

angles    to    the    walls,    and    in    the    autfa 

he   to   tire   his   front   hoi  | 

hack  and  look  he  would  find  that  the  - 

hail  about  a  quarter  of  the  burden  on  it  should 
oid    the    same  with  the  other  hol( 

in   a  Bto] f   38    in.,  if   tin-   top    h..le   is    given 

24  in.  burden,   the   bottom    hole  w  i J ]    1, 

on  to  36  in.  from  tin-  face.    The  author  apparently 

and    incompetent    stopers     place     it    vertically 

below   the   other   hole,    and    probably    give   it   the 

same    charge    of    dynamite.      A-    ; 

pointed  out,  it  is  this  habd  that  renders  machine 

stoping  so  muchleasefficientthan  hand  stoping, 

efficiency  in  machine  stoping  can  onlj  b 

a  similar  level  in  efficiency  by  usii  b 
imagination  to  judge  just  what  each  hole  will 
for  the  next  one  to  break.     Every  miner  .,ii  _ 

.     iw  stope  should  fire  only  one  of  his  1 
holes  first  time,  and  go  hack  even  in  the  smoke  to 
see  just  what  it  has  done  the  other. 

It  will  be  time  well  spent.  When  I  saw  the 
drawing  of  the  author's  new  cut  I  said,  now  we 
have  something  at  last  that  is  new  and  original. 
Some  friends  of  mine  on  contract  .it  th 
.Main  Reef  tried  it.  Their  report  to  me  : 
somewhat  as  follows  : — "We  both  made  experi- 
ments with  the  new  cut.  We  regret  to  say  that 
owing  to  our  limited  financial  -  and   the 

if    breaking   the   round    we   have    I 
temporarily  oblig  nue  then,.    - 

however,  the  author  care  to  finance  us  for  a  few 
and   make  US  right  with  the  mine  captain, 
we  will  be  pleased  t"  resume  them." 

The  author's  remarks  on  the  carrying 
appear  to  be  based  on  experience.      He  r< 
the   fact   that   hammer   boys  are  most  useful  in 
machine  stopes.      I   have  alw  nded  that 

should  be  used  to  do  work  in  certain  ]•' 
where    they   are    more   efficient    than    macfa 
The  author  apparently  thinks  miners  do  not  know 
their   business   when   they  tell  him  they  object  to 
_    their  machines  under  the   bar  in  narrower 
If  he  thinks  he  knows  better  than  ;. 
who  have  tried  it,  I  am  sure  he  is  mistaken.     I 
have  tried  it  often  enough  myself,  and  it  is  an 
excellent  method  for   wasting   time,  and  should 
never   be   adopted    unless    in    exceptional    c 
where  faults  have  thrown  the  reef  down.     I  can- 
not agree  with  the  author  when  he  says  that  front 
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holes  should  of  necessity  be  given  more  burden 
than  back  holes,  and  that  back  holes  must  of 
necessity  look  in.  If  the  bar  is  rigged  in  the 
right  place  there  is  no  need  for  this  in  a  four- 
hole  bench  in  a  large  stope  or  a  five  hole  bench 
in  a  small  stope. 

Surely  it  is  the  wrong  kind  of  economy  to  try 
and  use  2M.  steel.  Unfortunately  here  high 
carbon  steel  at  5d.  to  6d.  a  pound  does  not  get 
proper  treatment,  as  the  author  says  ;  but  such 
low  grade  steel,  as  the  author  recommends,  is  far 
too  soft.  The  author's  idea  of  rounding  the 
edges  of  his  chisel  bits  to  give  more  cutting  edge 
where  it  belongs,  is  an  amusing  instance  of  doing 
things  the  wrong  way.  What  the  author  should 
have  done  was  to  make  up  the  shoulders  of  his 
bit  quite  square  and  not  rounded  at  all,  if  any- 
thing, somewhat  concave.  A  section  of  the  bit 
taken  half  an  inch  back  from  the  edge  of  the  bit 
should  be  in  the  form  of  a  rectangle  with  sharp 
corners.  Then  the  bit  has  one  cutting  edge 
parallel  to  the  face  of  the  hole,  and  four 
cutting  edges  parallel  to  the  direction  of  the  hole, 
to  ream  it  out  properly  and  cut  the  rock  where 
there  is  most  to  cut.  Taking  out  the  centre  of 
the  bit  is  no  new  idea.  Its  effectiveness  in  chisel 
bits  is  spoiled  by  its  weakening  the  cutting  edge 
too  much.  The  author  will  find  that  for  this 
reason  everyone  using  hollow  steel  tries  to  get  his 
hole  down  on  to  the  side  of  the  cutting  face. 
With  star  bits  it  is  effective  if  it  could  be  done 
economically,  as  thereby  a  core  of  rock  is  formed 
which  is  jarred  off  and  breaks  in  large  pieces. 
In  Gillette's  book  on  rock  excavation  the  author 
will  find  particulars  of  the  Derby  tubular  drill  bit, 
designed  to  work  on  this  principle  with  water  feed. 

Now,  what  do  I  really  think  about  the  author's 
paper  ?  "Well,  I  think  the  author  determined  to 
stir  us  up  a  bit,  so  he  wrote  a  paper  bringing  the 
best  arguments  he  could  for  all  the  bad  practices 
in  mining  he  could  think  of,  with  some  useful 
notes  from  personal  experience,  hoping,  as  the 
French  say,  that  he  would  at  least  "give  us 
furiously  to  think,"  and  perhaps  evolve  a  few  use- 
ful and  new  ideas.  If  this  was  his  plan  and 
motive,  I  am  sure  he  deserves  our  best  thanks. 

SOME    FEATURES   OF   SILVER   ORE 
TREATMENT  IN  MEXICO. 


By  W.  A.  Caldecott,  B.A.,  F.C.S.  (Member). 
Part  II. — Theoretical  Considerations. 


discussion. 


Dr.  J.  Moir  (contributed)  :  As  regards  this 
paper,  I  am  mainly  interested  in  the  discussion 
by  the  author  on  the  theory  of  the  solution  of 
•silver  sulphide  in  cyanide,  more  particularly  the 
experiments   described   on   p.  267.     I   wish   to 


point  out  that  the  true  equation  for  the  reaction 
is  more  probably  that  given  in  the  footnote  of 
p.  266,  simply  because,  in  dilute  solution,  alkaline 
sulphides  do  not  exist  but  are  almost  wholly 
hydrolysed  into  hydrosulphides.  This  also  is 
borne  out  by  the  author's  Table  A,  according  to 
which  the  amount  of  sulphide  solution  required 
to  give  a  coloration  in  argentocyanide  solutions 
containing  16 '9  molecules  of  free  cyanide  to  one 
of  silver,  is  directly  proportional  to  the  free 
cyanide  present.  The  equation  on  p.  266  requires 
(applying  the  mass  action  law)  : 
S"]  [AgCy'2]2  =  K[Cy']4  or  since  [Cy']  =  16'9 
AgCy'o]  in  the  experiment,  [S"]  cc  [Cy7]2 ;  it 
follows  that  the  equation  governing  this  reaction 
is  not  the  reverse  of  that  on  p.  266,  but  is 
KSH  +  KAgCy.,  =  2KCy  +  AgSH.  The  latter 
equation  requires,  as  above,  that 
[SH']  [AgCy'g]  =  [  Cy']-  which,  in  the  author's  expe- 
riment, reduces  to  [S  fi']  <x  [Cy']  which  is  just  what 
he  finds  by  experiment.  It  follows  that  the  brown 
coloration  is  due  to  AgHS  rather  than  to  Ag2S. 

I  have  recalculated  the  author's  figures,  so  as 
to  allow  for  the  effect  of  dilution  due  to  addition 
of  the  reagent.  It  will  be  seen  that  the  figures 
give  quite  a  good  constant  at  the  end  (see  Table 
I.  on  opposite  page). 

The  conclusion  come  to  above  is  in  agreement 
with  earlier  thermoohemical  work  by  Berthelot,* 
who  found  that  the  heat  of  neutralisation  of 
dilute  solutions  of  H.2S  with  one  and  two  mole- 
cules of  caustic  potash  were  the  same,  which 
shows  that  the  reaction  KSH  +  KOH  =  K2S  +  H20 
does  not  occur  in  dilute  solutions,  whence  it 
follows  that  when  K2S  is  dissolved  it  breaks  up 
into  KOH  +  KSH.  He  also  found  that  no  pre- 
cipitate of  Ag.,S,  only  a  coloration,  was  obtained 
on  adding  H2S  to  KAgCy.,  solutions,  unless  the 
solutions  were  made  acid  or  boiled,  which  certainly 
suggests  that  the  coloration  is  not  Ag2S  but  AgSH. 
I  have  made  some  experiments  to  test  this  view: 
(1)  Two  different  argentocyanide  solutions  were 
titrated  with  sulphide  solution  (a)  alone,  (6)  after 
adding  an  excess  of  caustic  alkali  to  convert  SH' 
into  S".  In  both  cases  the  alkaline  solution  gave  a 
precipitate  with  very  little  sulphide,  the  quantity 
required  being  the  same  for  both  :  the  quantity 
of  sulphide  was  thus  independent  of  the  amount 
of  silver  present  if  there  is  an  excess  of  alkali. 

Table  II. 


No. 

Cy'  Con- 

AgCy'2 Con- 

S" or  SH' 

centration. 

centration. 

Concentration 

A 

•077 

■004 

•00023 

} 

without 

B 

•090 

•009 

•00010 

1 

alkali. 

A' 

•100 

•005 

■000011 

) 

with 

B' 

•100 

•010 

•000015 

J 

alkali. 

Compter  rend.,  1S99,  pp.  630  and  70G. 
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Table 

[.—Data  <.f  Table  A  of  \<.  267, 

recalculated. 

1  ,,.,■  Cj 
calculated 
KCN  in 
Original. 

Silver  in 
Original. 

\.i_,s  used  i  ' 

flrsi  color  ■ 

tion.  -01 

Solui  ion. 

Corrected 

\  OllTOie  (if 

LOOc.c. 
0    ;inal 

Cyanidion 

concent  ra- 

<  ion  in 

Equilibrium. 

cenl  i.ii  ion 

1 

lit  in 

1     ..1   !  • 

Volume, 

HI 

1 

III 
Equilibrium. 

■  nf 

Ml       \. 

•50 

■lo 
•30 
•20 
•10 
•05 

gta   litre, 

•490 
•392 
■294 
•196 

•098 
•049 

2- 65 

2  -Jo 
1  *55 
1-00 
050 
0-35 

L05-3 

101  1 
103-1 
L02  o 
101-0 
100-7 

■0728 
•0588 

■oi  i<; 
i0301 
•0152 

•007  6 

•00431 
•00348 
■00264 
■00178 
•00090 
•00045 

11 

;;i 

.._„, 

•lo 

•0000645 
■0000540 
•0000385 
•0000252 
■0000127 
•0001 

•000052 
•000054 
■000051 
•000049 
•000049 
•000069 

One  would  ex  [net  from  this  result  that  e: 
sive  alkalinity  would  hinder  the-  solution  of  silver 
ore  in  cyanide,  even  though  the  amount  of 
sulphide  in  solution  be  not  increased  correspond- 
ingly, the  action  being  due  to  the  conversion  of 
hydrosulphide  into  sulphide. 

On  the  other  hand,  in  concentrated  solutions, 
it  is  probable  that  most  of  the  sulphide  is  present 
as  such  (i.e.,  not  hydrolysed  to  SH'),  in  which 
case  the  first  equation  given  by  me  holds  good, 
and  this  appears  to  account  for  the  precipitatii  •  n  i  if 
Ag,  *  on  diluting  such  a  solution,  as  mentioned 
by  the  author  on  p.  268. 

(2)  Expt -riiiu  nts  with  Constant  Cyanide  and 
Varying  Silver. — These  -were  made  by  weighing 
various  quantities  of  solid  KAgCy.,  into  decinor- 
mal  and  centinormal  cyanide  solution  and  titrat- 
ing with  sulphide  until  a  coloration  appears  after 
waiting  for  a  minute.  In  the  table  the  results 
have  been  corrected  for  change  of  volume  by 
titration  : — 

Table  III. 


No. 

( lyanide 
Concentra- 
tion. 

Agcy2 

Concentra- 
tion. 

SH 

Concentration 

Value  of  K  = 
[SH']  [AgCy'a] 

[L-y'J- 

1 

•047 

•0047 

•00003 

•000064 

2 

•095 

•019 

•000025 

•000054 

3 

•090 

•009 

•000057 

•000063 

4 

•010 

•0005 

•000015 

•000075 

5 

•010 

•001 

•000011 

•0001 1 

6 

•010 

•0024 

•000009 

•00021 

7 

•010 

•0050 

•000005 

•00024 

It  will  be  seen  that  there  is  considerable  devia- 
tion in  the  constant  when  the  ratio  between 
cyanide  and  silver  is  diminished. 

The  meeting  then  closed. 

Contributions  and  Correspondence. 


HONEYCOMB  TUBE  MILL  LINERS. 


With  reference  to  my  "  Notes  on  Waihi  Ore 
Treatment,"  read  before  the  Society  last  year, 
I  have  received  the  following  memoranda  from 


Mr.    II.   P.    Barry,   superintendent  of  the  Waihi 
( r.  .M.  Co.,  New  Zealand  : — 

"The  honeycomb  tube  mill  liners  continue  to 
give  every  satisfaction.  With  castings  Z\  in. 
deep,  we  get  over  12  months'  wear.  By  making 
castings  slightly  deeper  and  allowing  the  rough 
rock  to  project  well  above  the  castings,  a  life  of 
18  months  could  be  obtained.  Surely,  there 
must  be  hard  local  rock  at  Johannesburg  that 
would  be  suitable  and  that  would  come  out 
much  cheaper  than  cist  iii hi  or  Bteel  liners  1  It 
is  of  advantage  to  leave  th<-  rock  projections 
very  rough,  as  the  rougher  the  liner  the  better, 
as  it  prevents  slip  of  the  mass  of  pebbles.  We 
found  out  in  the  early  days  of  tube  milling  that 
smooth  iron  or  steel  liners  were  bad  on  this 
account,  so  had  ribs  cast  on  them  which  pre- 
vented the  slip. 

There  is  no  standard  design  for  these  liners  ; 
each  man  can  make  them  the  size  and  thickness 
he  thinks  best.  It  is  well  not  to  make  the 
openings  too  large.  I  put  eight  segments  into  a 
5  ft.  mill,  each  segment  being  divided  into  four 
compartments." 

Ralph  Stok?>. 
May  30th,  1908. 

DESCRIPTION  OF  AN  APPLIANCE  FOR 
WASHING  SLIME  OR  SANDS  RESIDUES. 

The  appliance  described  below  has  been  used 
at  the  Simmer  and  Jack  G.  M.  Co.  for  washing 
sands  and  slimes  residues  for  the  last  two  months 
and  has  given  quite  satisfactory  results.  The 
device  is  made  from  a  piece  of  8  in.  pipe,  9  in. 
long,  with  a  flange  screwed  on  each  end.  The 
bottom  end  has  a  \  in.  iron  plate  bolted  on, 
through  which  a  number  of  ]  in.  holes  are 
drilled.  Between  this  plate  and  the  flange  a 
piece  of  \  in.  mesh  iron  screening  and  a  filter 
cloth  are  inserted  to  form  a  filter  bed.  The  top 
cover  consists  of  a  round  piece  of  \  in.  plate 
similar  to  the  bottom  cover,  but  in  this  case  the 
bolt  holes  in  both  flange  and  cover  are  slotted 
out,  so  that  the  bolts  can  be  removed  by  loosen- 
ing the  nuts,  and  the  cover  removed  and  replaced 
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quickly.     A     .1     in.     pipe    is    screwed    into    the 
cylinder  immediately  under  the  top  flange  and 

connected  to  an  air  main.  The  sample  to  be 
washed — Band  or  slime — is  dumped  into  the 
cylinder  and  clear  water  added  until  nearly  full  ; 
when  the  whole  has  been  mixed  up  by  hand  the 
top  cover  is  put  on  and  the  air  valve  opened 
slowly.  The  air  entering  at  the  top  drives  the 
liquid  through  the  bottom  filter,  and  after  about 
three  minutes  the  cylinder  can  be  opened,  when, 
if  a  slime  sample  ha-  been  operated  upon,  a  cake 
containing  about  15  moisture  will  be  left  on 
the  filter  cloth.  This  is  again  mixed  up  with 
clear  water  and  the  operation  repeated,  after 
which  the  sample  i>  removed  and  sent  to  be 
d.  Two  washings  have  been  found  quite 
sufficient,  and  assays  of  the  second  wash  filtrate 
only  gave  traces  of  gold.  Cyanide  managers 
will  appreciate  the  advantage  of  getting  a  slime 
or  sand  residue  washed  in  a  few  minutes  instead 
of  having  to  go  through  the  tedious  method  of 
diluting  with  water,  settling  and  decanting  the 
liquid  a  number  of  times.  If  no  air  main  is 
available  an  ordinary  bicycle  foot  pump  will 
supply  the  air  pressure  required. 

Geo.  O.  Smart. 
May,   1908. 

NOTE  OX  BARBERTON  '-BLACK  SANDS." 


Looking  through  an  old  note-book  recently,  I 
came  upon  the  following  record  of  tests  made 
upon  samples  of  this  product,  which  may  be 
worth  while  placing  upon  record: — 

In  July,  1905,  a  sample  submitted  by  Mr. 
Waitea  was  examined,  and  it  was  found  that 
from  83*3  to  84'5  could  be  separated  by 
magneting.  The  original  sample  assayed  2 2 "5 
dwt.  gold  per  ton,  the  magnetic  portion  only 
1'5  dwt.,  and  the  non-magnetic  residue  went 
131  dwt.,  showing  that  94  '  of  the  gold  became 
concentrated  in  about  16  of  the  weight  of  the 
parcel.  In  March,  1906,  another  .-ample  assay- 
ing 5-5  dwt.  was  received  from  Mr.  Harrison 
and  tested  with  similar  results,  the  magnetic 
portion  removed  representing  80'2%  and  assay- 
ing l'O  dwt.,  and  the  non-magnetic  residue 
19"8%  assaying  2-4  dwt.,  thus  nearly  86'0  oi 
the  value  was  concentrated  in  20'  of  the  weight. 
Different  parcels  of  this  material,  as  is  well 
known,  vary  greatly  in  value,  but  if  the  above 
samples  represent  a  typical  well  concentrated 
product,  the  further  concentration  of  roughly 
90%  of  the  values  into  20'  by  weight,  simply 
by  the  very  cheap  process  of  magnetic  separa- 
tion, obviously  has  a  most  important  bearing  on 
the  extraction  of  the  gold,  lessening  freight 
_4b0  'es  by  80%  if,  as  usual,  sent  up  to  Johan- 
sil\o?6Arg   for    treatment,    and    reducing    by  80% 


also  the  tonnage   to  be  submitted   to  the  more 
expensive  metallurgical  treatment. 

Personally,  however,  I  think  the  best  way  of' 
dealing  with  the  problem  would  be  the  establish- 
ment of  a  custom  works  at  some  suitable  spot  in 
the  De  Kaap  valley,  in  which  case,  if  various 
estimates  I  have  heard  with  regard  to  quantities, 
available  are  reliable,  a  great  revival  of  activity 
in  the  district  should  take  place,  and  profits 
could  be  made  in  many  cases  which  at  present. 
are  quite  unpayable. 

G.  H.  Stanley. 
Transvaal  University  College, 
Johannesburg. 

Obituary. 


The  following  deaths  are  recorded  with  much 
regret  : — 

Mr.  Clement  Lecky Johnson,  B.A.  (Associate),. 
who  died  on  the  31st  May,  had  been  in  very 
indifferent  health  for  some  years.  He  was  con- 
nected with  the  General  Mining  and  Finance 
Corporation  for  many  years,  having  been  for  a 
considerable  period  the  cyanide  manager  at  the 
Xew  Goch  Gold  Mines,  Ltd.,  and  for  the  last  two- 
or  three  years  the  caretaker  at  the  Aurora  West 
Gold  Mine,  at  Maraisburg,  where  he  passed  away. 
Mr.  Johnson  was  a  B.A.  of  Dublin  University, 
and  in  addition  to  his  scientific  attainments,  he 
was  an  excellent  cricketer,  being  a  member  of  the 
first  S.A.  team,  which  visited  England  in  1893-4. 
Mr.  Johnson  was  admitted  an  Associate  of  the 
Society  in  July,  1898. 

Mr.  Francis  Gore  Knox  Little,  who  was 
elected  a  Member  in  Sept.,  1906,  and  was  for 
some  time  an  assayer  on  the  Crown  Deep,  Ltd.,. 
died  some  months  ago  in  West  Africa,  whence  he 
had  gone  to  engage  in  mining  pursuits. 

Mr.  Harry  Thomas  Pitt,  who  was  elected  a 
Member  of  the  Society  in  Feb.,  1898,  died 
suddenly  on  the  2nd  March  from  the  result  of  an 
operation  which  had  become  necessary,  owing  to 
the  after  effects  of  a  wound  received  during  the 
war.  Mr.  Fitt  was  one  of  the  oldest  residents  on 
the  Rand,  and  was  for  many  years  cyanide 
and  mill  manager  of  the  Rose  Deep,  Ltd.,  and 
was  greatly  esteemed  by  all  with  whom  he  came 
in  contact.  He  served  during  the  war  with  the 
Railway  Pioneer  Regiment,  and  was  dangerously 
wounded  at  Sand  River  in  1900,  from  which  h& 
eventually  succumbed.  The  funeral  ceremony,  at 
Braamfontein,  was  largely  attended,  and  the 
Transvaal  Town  Police  band  and  a  firing  party 
of  the  Witwatersrand  Rifles,  under  Capt.  C.  B. 
Saner,  being  in  attendance.  The  Society  sent  a. 
wreath,  and  was  represented  at  the  funeral. 
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Notices   and   Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Production  of  Aluminium  Carbide.  "The 
researches  of  the  late  Prof.  Moissan  in  pyro-chemistry 
led  i  »  the  discovery  and  isolation  of  many  inorganic 
compounds,  the  production  of  which  i- only  j »< > — i I »1<- 
;it  ill'-  high  temperatures  attained  bj  means  of  the 
electric  furnaue.  Among  the  combinations  thus 
effected  t'<>r  the  Mist  time  was  the  interaction  of 
carbon  and  aluminium  to  form  aluminium  carbide 
\    i        I"  1 1 i -  carbide  is  dis(  inguished  from  the  carbides 

of  other ials  by  the  fact  thai  it  \  ields  methane  on 

Ireatment  with  water.  Although  earlier  investigators 
had  failed  to  obtain  this  substance  in  ordinary  gas 
furnaces,  Matignon  has  recently  been  led  to  repeal 
the  attempt,  owing  to  the  circumstance  that  the  neat 
of  formation  of  aluminium  carbide  has  been  deter- 
mined by  Berthelot  as  having  the  high  value  of  245 
major  calories.  The  combination  is  accordingly  a 
reaction  accompanied  by  a  great  generation  of  heat, 
and  slumlil  proceed  to  complel  ion,  if  once  initiated  in 
a  sufficiently  intimate  mixture  of  the  two  reagents. 
This  theoretical  view  has  now  been  confirmed  by 
experiment.  Finely  divided  aluminium  and  dry  lamp 
black  are  intimately  mixed  with  the  aid  oi  some 
turpentine,  and  the  mixture,  which  should  contain 
some  excess  of  t he  metal,  is  heated  for  20  minutes  in 
a  Perrot  furnace,  when  the  combination  i-  complete. 
The  excess  of  aluminium  is  extracted  by  rapidly 
washing  in  the  cold  with  hydrochloric  acid,  or  prefer- 
ably aqueous  caustic  potash.  The  central  portions 
of  the  fused  mass  consist  of  small  hexagonal  leaflets 
having  a  dear  yellow  tint,  quite  similar  to  the 
product  obtained  by  Moissan.  After  removing 
aluminium,  the  carbide,  when  decomposed  by  wat<  r, 
gave  rise  to  nearly  97  of  the  calculated  amount  of 
pure  methane.  The  combination  may  also  be  el 
by  the  thermite  process  without  the  application  of 
external  heat,  and  the  various  chlorides  of  carbon 
when  heated  with  aluminium  at  comparatively  low 
temperatures  give  rise  to  the  carbide.  With  alumi- 
nium and  hexachlorobenzene  in  sealed  tubes  the 
reaction  takes  place  completely  to  form  aluminium 
chloride  and  carbide,  even  at  225  C.  Other  chlorides 
of  carbon  interact  when  their  vapours  are  lead  over 
gently  heated  aluminium  [Comptes  rendus  de 
des  Sciences,  October  21,  1907).  As  a 
method  for  the  commercial  production  of  methane 
this  reaction    would   not   be   so   economical   as   the 

Eatented  processes,  in  which  carbon  monoxide  and 
ydrogen  are  caused  to  interact  in  the  presence  of 
finely  divided  nickel  at  about  230c  C.  Nevertheless, 
Matignon's  method  of  obtaining  carbides  is  capable 
of   wide   application." — Turns    /.'  vg  Supple- 

ment. Jan.  s.  19ns.     (J.  A.  W.) 

A  New  Reducer  in  Fire  Assaying.  — ,c  It  is 

quite  well  known  that  much  annoyance  is  experi< 
in  assaying  highly  silicious  ore-  by  the  content>  of 
the  crmible  boiling  over  when  argol  or  other  carbona- 
ceous reducing  agents  are  used,  and  to  avoid  this  it 
i-  necessary  to  start  the  fusion  at  a  low  temperature 
and  heat  gradually.  (It  was  brought  out  in  the 
discussion  of  this  paper  that  a  crucible  is  not  so  liable 
t"  '...il  over  if  the  fusion  is  started  in  a  very  hot 
muthV.  i  Sometimes  a  cover  of  salt  is  used  to  prevent 
this  boiling,  but  in  that  case  the  fume-  are  trouble- 
some in  pouring,  if  the  slag  is  decanted  from  the 
lead. 


This  boiling  i-  caused   by  the  di  enl    of 

■  i  dioxide  f i  t  be  cai  Bon  in  t  he  reun 

(If  a  fusion  is  made  without  a  ri  enl   it  will 

not  boil  over.)  It  occurred  to  me  that  it  a  sulphide 
were  vould 

!»■  produced  from  this  source,  Bince  the  metal  would 
combine  with  the  silica  ami  the  sulphur  be  con 

•  iiuin  sulphate.  This  would  have  tin-  double 
advantage  of  producing  morequiel  fusion  and  intro- 
ducing a  basic  ele nt  into  tin-  slag.     Probably  the 

mosl  convenient   sulphide  for  tin-   purpose   is   iron 

sulphide,  which  can  1 Maine, i  free  from  gold  and 

silver.     This  was  tried  with  very  satisfactorj  n 

Silicious  or.--  thai  boiled  badly,  when  a0'5  assay 
ton  wa-  fused  iii  a  20  grm.  crucible,  using  argol  a-  a 
reducing  agent,  gave  no  trouble  whatever  when  the 

a— ay  w as  made  in  a  15  grm.  crucible,  with  the  -a 

quantity  of  ore,  and  iron  sulphide  used  in  tin-  place 
of  argol.     According  to  the  e  [nation, 

FeS     iPbO     tPb     FeO 
1  grm.  of  iron  sulphide  ought   to  reduce  !•  1  grm.  of 
lead.      In  practice  about    '.>  grm.    are   obtained,  bo 
that  tic  reaction  is  nearly  quantitative. 

The  following  charge  was  used  :  0*5  assay  ton  of 
ore  ;  80  grm.  litharge;  20  grm.  -odium  bicarbonate; 
10  grm.  potassium  carbonate ;  3  grm.   iron  sulphide. 

I  have  never  seen  the  age  of  inn  sulphide 
reducing  agent  suggested  in  any  literature  on  assay- 
ing, but  it  ought  to  appeal  especially  to  those  who 
assay  sulphide  ore-  by  the  nitre  method.  Its  use 
instead  of  argol  saves  about  15  to  20  minute-  in  time 
offusion."  C.  A.  ROSE.  I'h>  Mining  World,  Jan.  11, 
L908,  p.  til.     (W.  A.  i 

Volumetric  Determin  vtion  <m  Sodium  m 
SULPHIDE.  -••  The  volumetric  mel  hod  of  determining 

sodium  monosulphide  which  is  based  on  it-  d mposi- 

tion  by  the  action  of  water  into  -odium  hydiosulpnide 
and  sodium  hydroxide,  has  the  drawback  that 
commercial  sodium  monosulphide  almost  invariably 
contains  free  -odium  hydroxide.  In  the  authors 
method  this  is  obviated  by  first  titrating  the  solution 
with  N  10  sulphuric  acid,  with  phenolphthalein  as 
indicator,  then  adding  formaldehyde  solution  in 
excess  which  acts  upon  the  -odium  hydrosulphide 
according  to  the  equation — 

Nails     H.COH     II"     II  '"'I  I'"     NaOH, 
and  continuing  the  titration  with  the  standard  acid 
until  the  liquid  again  become-  colourless.     The  lir-t 
titration  gives  the  amount  of  free  alkali  in   the  salt 
together  with  that  liberated  by   the  action   of  the 

water,  whilst  tin »nd  gives  the  amount  of  -odium 

hydroxide  formed  by  the  action  of  the  formald< 

oil  the  sodium  hydrosulphide.     Thus  one  molecular 

of  sodium  monosulplude  yield-   two   moleculara  of 

sodium  hydroxide.     Results  thus  obtained  are  - 

to  agree  closely  with  those  given  by  the  iodine  and 

zinc   method-."  — K.    PODEESCHETNIKOFT,  Z.   Fa 

[nd.,  '~         W       '  mrnaloft)     - 
Industry,  Jan.  15,  1908,  p.  21.      A.  W. 

Association  ofAlunite  with  Gold.— "In  the 
Goldfield  district.  Nevada,  alunite  i-  bo  abundant 
and  so  generally  associated  with  the  intense  altera- 
tion accompanying  ore  deposition  that  it  mus 
looked  upon  as  one  of  the  most  characteristic 
minerals  of  the  gold  deposits.     This  iation 

of  the  gold  with  a  mineral  which  apparently  had  not 
been  recognised  in  Nevada  prior  to  the_  present  in- 
_  ition  and  which  has  been  reported  in  compara- 
tively few  localities  elsewhere,  seems  worthy  of  some 
description,  especially  as  the  relation  promise-  to 
throw  light  upon  the  origin  of  the  oi 
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Attention  was  tir-t  directed  to  the  occurrence  of 
alunite  in  the  district  by  the  finding  of  small  nests, 
or  crystalline  aggregates,  up  to  a  mm.  in  diameter,  of 
a  pale  pink  mineral  in  a  greatly  altered  nearly  white 
rock  exposed  on  the  east  shoulder  of  Vindicator 
mountain,  about  2  miles  north-east  of  t lie  town  of 
Goldfield.  The  rock  contains  quartz  phenocrysts 
and  was  probably  originally  a  rhyolite.  The  micro- 
shows  that  the  feldspar  phenocrysts,  as  well  as 
the  ground-mass,  have  been  altered  to  an  aggregate 
of  <|iiartz  and  alunite. 

With  the  alunite  i-  associated  a  subordinate 
quantity  of  an  anhedral,  colourless  mineral  of  high 
refractive  index,  strong  birefringence  and  possessing 
a-  -ingle  well  marked  cleavage.  The  mineral  is 
biaxial  and  optically  negative,  the  plane  of  the  oj  i  Lc 
u\.--  coinciding  with  the  cleavage.  It  resembles 
diaspore  but  differs  from  that  mineral  in  being 
optically  negative.  It  has  not  yet  been  identified. 
Undoubted  diaspore  has  been  fonnd  intergrown  with 
alunite,  in  the  altered  dacite  of  the  Florence  mine. 

Microscopic  study  of  the  bleached,  altered  rocks  of 
the  district  has  revealed  alunite  in  nearly  all  of  them. 
The  rhyolite  forming  the  summit  of  ( Columbia  moun- 
tain, just  north  of  the  towns  of  Goldfield  and 
Columbia,  has  been  changed  to  a  quartz  alunite 
rock,  the  alunite.  with  some  quartz,  forming  pseudo- 
morphs  after  the  feldspar  phenocrysts  which  probably 
were  originally  orthoclase. 

Alunite  i<  very  abundant  in  the  altered  andesite 
and  dacite  of  Preble  mountain  ami  vicinity,  and  is 
present  in  practically  all  of  the  altered  dacite  which 
form-  the  country  rock  of  the  Combination,  Florence, 
January,  lied  Top,  Jumbo  and  other  mines  near 
Goldfield.  It  also  occurs  in  abundance  directly 
associated  with  the  sulphide  ores  in  the>e  nunc-,  in 
some  places,  particularly  in  the  .January  mine,  as  a 
soft,  easily  pulverised  material,  of  snow  white  or 
faint  pink  colour,  which  i-  not  always  distinguishable 
on  mere  inspection  from  certain  pure  forms  of  kaoli- 
nite  which  occurs  in  the  mines  of  this  and  other 
distri 

At  Goldfield,  the  delicate  pink  tint  of  the  alunite 
is  rather  characteristic  and  serves  often  as  a  rough- 
and-ready  means  for  distinguishing  it  from  the 
kaolinite  with  which  it  is  often  associated,  close 
inspection  of  the  altered  rocks  in  which  alunite  is 
abundant  usually  reveals  this  faint  pink  colour  in  the 
aggregates  which  have  replaced  the  original  feldspar. 
A-  a  constituent  of  altered  rocks  in  the  Goldfield 
district,  the  alunite  doe-  nut  have  complete  erystal 
form.  It  is  tabular  in  habit,  the  basal  pinacoid  being 
well  developed  and  the  rhombohedral  faces  being 
absent.  In  thin  sections  it  shows  distinct  cleavage 
parallel  to  the  basal  planes  and  parallel  extinction 
with  reference  to  the  cleavage.  The  interference 
colour- in  good  thin  sections  are  mostly  yellow  hut 
rise  in  places  to  red  or  blue  of  the  first  order.  The 
mineral  give-  a  positive  uniaxial  interference  figure, 
in  sections  Bhowing  no  cleavage.  The  index  of  refrac- 
tion is  distinctly  higher  than  the  balsam  of  the  slide 
(F.54,. 

The  most  decisive  optical  means  of  distinguishing 
the  mineral  from  the  optically  negative  sericite  which 
it  resembles  in  habit  and  refraction,  j>  by  means  of 
the  quartz  wedge  or  gypsum  plate.  Seiicite  shows 
the  higher  interference  colours  when  the  section  is 
turned  with  the  cleavage  at  right  angles  to  the 
direction  of  greatest  elasticity  (X)  of  the  plate  or 
wedge,  while  alunite  show-  the  brighter  colours  when 
the  basal  cleavage  is  parallel  to  this  direction. 

The  -oft  massive  alunite,  such  as  occurs  in  the 
January   mine,   when   gently   crushed   on   a   niicro- 


BCOpical  slide  and  stirred  in  a  drop  of  water,  -hows 
under  a  high  power  of  the  microscope  thin,  colourless 
scales  of  hexagonal  outline.  The  average  diameter 
of  those  examined  is  less  than  0'05  nun.,  and  such  is 
their  tenuity  that  no  crystal  face-  can  he  recognised 
on  the  edges  of  the  basal  pinacoidal  scales." — 1-'.  L. 
RANSOME.  —  Mining  World,  Jan.,  L908,  p.  <>h\ 
(IF  A-   W.)  

Utilisation  of  Ceria.  —"The  production  of  pure 
thoria  for  incandescent  mantles  from  monazite  -amis 
lead-  to  an  accumulation  of  large  quantities  of  crude 
cerium  salt-  as  a  bye-prodllCC  for  Which  at  present 
there  is  no  outlet.  Attempts  are  being  made  to 
employ  these  compounds  in  the  arts.  Cerium  salts 
have  been  tried  as  mordants  in  dyeing,  and  recently 

!•'.  Gareli  has  experimented  on  the  utilisation  of 
cerium  and  its  allies  in  the  tanning  industry.     Hide 

powder  rapidly  decomposes  the  salts  of  cerium,  lan- 
thanum, and  didymium,  fixing  these  element-  in  the 
form  of  their  hydrated  oxides.  These  -alt-  appear, 
therefore,  to  behave  like  those  of  aluminium  or  chro- 
mium. (Vric  sulphate  and  the  double  nitrate  of 
cerium  and  ammonium  give  rise  to  leather  which  has 
a  pale  yellow  colour  and  resists  the  action  of  water. 
The  leather  obtained  with  thorium  or  zirconium 
nitrate  is  llexible  and  has  a  white  tint.  The  hide 
partially  reduces  eerie  salts  and  absorbs  oxygen, 
which  pives  rise  to  a  good  quality  of  leather.  The 
employment  of  eerie  salts  as  oxidising  agents  in  the 
m  aim  tact  ii  re  of  certain  import  ant  chemical  substances, 
such  a-  benzaldehyde  and  related  compounds,  has 
been  patented,  and  a  series  of  cerous  salts  of  the 
organic  acids  employed  in  pharmacy  has  been  pre- 
pared with  a  view  of  ascertaining  the  therapeutic 
effect  of  cerium.'' — Times  Engineering  Supplement, 
Jan.  21),  1908.     (J.  A.  W.) 


Detection  of  Ruthenium  in  Platinum  Ohes. 
— "  A  portion  of  the  alloy  is  melted  with  lead,  the 
regulus  treated  with  nitric  acid,  and  the  residue 
ignited  in  the  air  in  order  to  expel  the  osmium.  The 
residue,  containing  platinum,  iridium,  rhodium,  and 
ruthenium  is  heated  with  a  mixture  of  potassium 
nitrate  and  potassium  hydroxide,  and  after  cooling, 
the  mass  is  extracted  with  water,  and  excess  of  nitric 
acid  added  to  the  solution,  when  the  following- 
reaction  takes  place  : 

2lv,Uu<>4^4HNO,  =  Ru04  +  Ru(OH)4  +  4KX<  I .,. 
The  brown  liquid  is  poured  into  a  beaker  or  test-tube, 
and  the  latter  covered  with  a  piece  of  filter-j-iaper.  If 
the  alloy  contained  luthenium,  the  paper  will  be 
blackened  in  the  course  of  12—24  hours,  owing  to 
the  liheration  ofvapours  of  ruthenium  tetroxide.  It  is 
stated  that  0*01  gm.  of  ruthenium  can  be  easily 
detected  in  this  way.  (.'are  must  be  taken  that  the 
whole  of  the  osmium  is  removed,  as  this  ^ives  a 
similar  reaction." — N.  A.  ORLOW,  Chem.-Zcit.,  1908, 
~82,  77. — Journal  of  the  Society  of  Chemical  Industry, 
Feb.  15,  1908,  p.  125.     (A.  ^Y.) 


Detection  of  Formic  Acid.— This  depends  on  its 

reduction  to  formaldehyde  by  metallic  magnesium. 
The  solution  to  he  examined  is  digested  with  the 
metal,  in  the  form  of  ribbon  or  powder,  at  the 
ordinary  temperature  for  some  minutes,  and  the 
resulting  product  is  tested  for  formaldehyde  hy  any 
of  the  usual  colour  tests,  or  if  the  quantity  is  sufficient 
by  means  of  phenyl  hydrazin.  Soluble  metallic 
formates  give  a  similar  result  but  the  reaction  is 
much  more  delicate  when  the  free  acid  is  employed. 
H.  J.  H.  Fenton  and  H.  A.  Sisson. — Proceedings 
Cambridge  Philosophical  Society,  xiv. ,  iv.,  385. 
(J.  A.  \V.) 
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Gold  Lost  fn  Volatilisation  in  Roasting. 
■*  As  the  author's  general  experience  had  not  shown 
an]  marked  difference  between  assays  done  <>ii  the 
raw  or  on  the  roasted  ore,  although  the  advantage, 
if  any,  lay  with  the  latter,  further  experiments  were 
tried  to  ascertain  whether  gold  is  actually  lost  by 
volatilisation  during  careful  roasting. 

In  one  experiment,  a  known  weight  of  a  rich 
mercuric  telluride  ore  was  placed  in  a  combustion 
tube,  tin'  end-  of  which  were  loosely  plugged  with 
glass  wool  ami  asbestos  to  prevent  any  escape  of 
particles  of  ore.  One  end  of  the  tube  was  lefl  open 
to  the  air,  but  the  other  end  was  attached  by  a 
robber  tube  to  an  aspirator,  there  being  a  Woolf's 
bottle  between  the  glass  tube  and  the  aspirator.    The 

gaseous   products    fr the    tube    were    all    drawn 

through  water  in  this  Woolf's  bottle.  The  tube  was 
placed  in  a  combustion  furnace  and  aspiration  started 
so  as  to  draw  a  current  of  air  through  the  ore,  and, 
after  gradual  heating  to  a  cherry  red,  the  ore  and 
Bublimate  were  assayed  separately. 

The  portion  of  the  tube  containing  the  oxidised  ore 
from  which  all  tellurium  and  mercury  had  been 
distilled  away,  was  cut  off,  ground  up  and  assayed, 
tube  and  all.  the  portion  of  the  tube  containing  the 
Bublimed  mercury  and  tellurium  being  also  ground 
up  and  assayed,  tithe  ami  all.  The  result  was  that 
no  gold  was  found  in  the  latter,  while  the  former 
showed  a  gold  content  which  agreed  with  the  roasting 
assays  done  in  the  ordinary  roasting  dish  with  sub- 
sequent potting,  etc.,  and  also  with  the  direct  crucible 
assa] . 

The  water  through  which  the  gaseons  products 
containing  the  last  traces  of  tellurium,  etc.,  were 
passed,  was  tested  for -old.  but  yielded  none. 

The  result  of  this  experiment  led  the  authors  to 
suspect  that  the  losses  often  attributed  tomercuryin 
the  assay  of  telluride  and  other  ores  were  eithermuch 
smaller  than  i-  often  believed,  or  were  non-existent. 

To  test  this.  50  gm.,  of  the  same  rich  ore  was  taken 
and  cinnabar  ground  up  with  it,  so  as  to  nive  it  a 
4  mercuiy  content.  The  tube  experiment  was  then 
repeated,  witli  the  result  that  a  bead  of  mercury  was 
obtained  from  the  distillation  weighing  nearly  "2  gm. 
The  mercury,  which  was  coated  and  much  contami- 
nated with  tellurium,  was  removed  and  dissolved  in 
dilute  nitric  acid,  hut  no  gold  was  obtained.  The 
rest  of  the  sublimate,  which  contained  mercury,  but 
was  composed  chiefly  of  tellurium  and  sulphur,  was 
carefully  scraped  out.  dissolved  in  aqua  legia  and 
tested  for  gold,  but,  as  in  the  case  of  the  mercury,  no 
gold  was  found . 

In  addition  to  these  special  experiments,  a  great 
many  assays  by  roasting  in  the  ordinary  open  dish 
and  subsequent  potting  in  the  usual  way  were  made, 
precautions  being  taken  in  every  case  to  prevent 
mechanical  loss  through  excessive  draft,  or  during 
stirring.  In  the  case  of  the  rich  ore  before  mentioned, 
the  results  obtained  were  always  comparable  one 
with  another,  and,  although  slightly  higher  assay 
results  have  been  obtained  from  this  ore  in  one  or 
two  cases  by  other  methods,  the  repetition  of  the 
particular  method  by  which  the  higher  result  has 
been  obtained  has  always  failed  to  give  again  this 
Mgh  value,  and  the  great  majority  of  other  methods, 
which  the  authors  have  tried,  'have  given  lower 
Results.  These  few  exceptionally  high  results,  such 
as  occasionally  occur  with  all  specially  rich  ores,  can 
only  be  attributed  to  sampling,  although  the  ore 
actually  employed  appeared  to  be  perfectly  uniform, 
and  every  precaution  was  taken  in  sampling. 

The  value  of  the  ore  by  the  first  tube  experiment 
worked  out  at  gold,  0-8473%,  that  is,  -247T30oz.  = 


•_M7    OZ,   It   dwt.    per    Ion.  and     tin'    Value    Of    He-    -anie 

ore,  taking  the  mean  result  ol  i  ••.  verj  concordant 
open  dish  roasting  assays,  was  0  s n;:;  .  anil  again  on 
four  more  concordant  roasting  a  U  -iT'       This 

show-,  in   the  l'n-t    case,  a  difference  of  onlj 
(i  dwt.  pei-  ton  as  compared   with  the 'tu 
ami  in  the  second  practically  no  difl'en 

In  t he  assay  of  ii\ e  poorer  belli  ing  in 

value  from   I   to  :;  oz   pel   ion,  the  results  obtained 
from   the   roasting    method    have    common  I  \     been 
s.lightly    higher   for  gold  than   by   pot  tin-   ilu 
direct,  although  generally  somewhat  lowet 

From  these  mm: It -.  it  may  he  taken  a-  proved  that 
the  loss  by  direct  volatilisation  i-  very  Blight  under 
proper  conditions."  <;.  T.  Holloway  and  I.  I.  I'.. 
I'i  VRSE.  Mining  World,  Feb.  8,  L908,  p.  252. 
(II.  A.  W.) 


METALLURGY. 

AGIT  \i  ION    "I    Si  [MED    <  !ON(  ENTB  VI  i  - 
solution  in  the  agitation   vats  i-  made  up  t"  O'l 
b.i  \  and  the  pulp  is  agitated,  on  an  aver; 
hours,  t  he  stirrers  revolving  at  a  -t  i  ed  oi   12  r.  p.m.  : 

after  agitation  the  percentage  ol  K<  N  falls  < 14 

and  the  average  consumption  of  cyanide  amount-  to 
I  ••_'.">  lh.  per  ton.  <  Considerable  trouble  was  experienced 
at   the  outset  in  dissolving  the  gold.     The  average 

tin f  agitation  was  <mi  hours,  and,  although  the 

resulting  residue-   were  g I,   the  consumption    of 

cyanide  was  high.  This  difficulty  was  overcome  by 
tne  installation  of  a  -mall  air  lift  in  each  \ 
the  side  to  aerate  the  pulp.  This  method  proved 
very  effective,  and  brought  the  time  of  agitation 
down  to  an  average  of  36  hour-,  and  decreased  the 
consumption  of  cyanide  from  •_'  lb.  to  1  "25  lb.  per  ton. 
The  tonnages  are  arrived  at  by  the  specific  gravity 
method,  and  check  closely  with  the  filter  press  ton- 
nage.  The  extraction  by  cyanidation  a\ 
in  the  agitators,  hut,  taken  on  the  raw  concentrate-, 
the  extraction  i-  equal  to  81  of  the  original  gold 
contents.  The  it;  extraction  by  amalgamation 
make-  a  total  recovery  of  iiT  .  The  residues, 
on  the  law  concentrate-  treated,  average  i"!  three 
months,  1-563  dwt.  pei  long  ton,  or  1395  dwt.  per 
-hort  ton."— Journal  of  Chamber  of  Mines,  Western 
Australia.  Sept.  :>".  1907,  p   853.     (W.  A.  C. 

Dust  from  Zinc  Gold  Slimes.— "It  is  universally 
recognised  that  there  is  a  loss  of  values,  by  dusting, 
during  the  preparation  of  zinc-box  sludges  tor  smelt- 
ing treatment.  A  hood,  suction  fan,  and  mechanical 
dust-collector  svstcm  was  installed  in  the  clean-up 
room  at  the  Great  Bonlder  Pereerverance  mine  at 
a  cost  of  £60,  and  subsequently  operated  as  re 
during  the  period  from  October  I,  1906,  to  dune  8, 
1907.  All  screening  and  mixing  of  sludges  was  done 
nnder  the  pyramidal-shaped  hood,  fitted  with  side 
curtains  reaching  to  within  a  few  inches  <>f  the  Boor 
level.  By  mean-  of  the  fan  the  dust  v.  a-  drawn  up- 
wards, slicked  away  through  an  opening  in  the  top  of 

the  li 1,  and  delivered  to  the  dust-collector,  from 

which  the  recovered  material  was  removed  at  the  end 
of  the  period  indicated.  The  quantity  of  dust 
recovered  was  16 -3  lb.,  containing  29  756  oz.  of  fine 
gold  valued  at  £126*46.  The  total  weight  of  sludge 
handled  during  the  eight  months  period  was  20,7841b. 
and  from  this  46,790  oz.  of  fine  gold  were  recovered 
by  -melting.  Thus  the  recovery  of  gold  from  the 
dust,  though  insignificant  when  compared  with  the 
total  values  handled,  justified  the  cost  of  installation 
of  the  system."— -Journal  "f  Chamber  of  Mines, 
Western  Australia,  June 29.  1907,  p.  7->7.     [W.  A.  C.) 
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5  of  Titanium.  ■  Experiments  with  titanium 
in  east  iron  show  that  it  adds  greatly  to  the  strength, 
and  ferro-titanium  is  now  being  manufactured  at  a 
nunibei  of  places  in  this  country  and  in  Europe  foi 
this  purpose.  It  is  said  to  add  also  greatly  to  tlie 
tensile  strength  and  elastic  limit  of  steel,  and  though 
much  secrecy  is  maintained,  it  is  known  that  titanium 
i-  used  by  various  firms  ;  and  it  seems  probable  that 
sonic  steels,  imported  as  containing  vanadium,  are 
really  titanium  steels. 

If  titanium  will  add  to  the  good  qualities  of  steel 
ami  cast  iron,  as  its  advocates  claim,  there  would 
seem  t>>  be  a  large  future  for  it.  owing  to  it-  plenri- 
fulness  and  cheapness,  in  sharp  contract  with  the 
comparative  rarity  and  high  juice  of  other  metals 
11  the  same  purpose,  such  as  vanadium,  molyb- 
denum, and  tungsten. 

Experiments  are  now  being  conducted  by  several 
linns  in  an  effort  to  make  incandescent  electric  lamps 
with  titanium  filaments.  The  problems  connected 
with  the  rednction  of  titanium  to  a  metal  are  so 
difficult,  however,  that  the  lamps  have  not  yet  Keen 
extensively  placed  on  the  market.  The  melting 
point  of  titanium  i<  very  high  ;  private  experiments 
are  said  to  have  shown  it  to  he  about  200  ( '.  higher 
than  tungsten,  with  a  higher  electrical  resistance 
than  that  metal,  so  that  it-  efficiency  in  an  incandes- 
ectric  lamp  is  considerably  higher. 

Titanium  as  a  component  of  rutile  (Ti02)  and 
titaniferous  magnetite  is  used  in  the  electrode-  of 
arc  lamps,  and  titanium  carbide  i-  now  coming  into 
the  -ame  purpose.  When  one  electrode  is 
made  of  these  substances,  a  block  of  carbon  is  use  1 
for  the  other. 

Titanous  chloride  (TUT  ha-  keen  used  to  some 
extent  in  dyeing,  as  a  mordant,  hut  is  said  to  have 
little,  if  any.  advantage  over  stannous  chloride  for 
the  purpose.  Titanous  sulphate  TijSiKi..  i-  now 
being  used  a-  a  stripper  ami  mordant,  and  titanous 
potassium  oxalate  i-  nsed  a-  a  yellow  dye  and 
mordant  in  the  dyeing  of  leather. 

A  ne«  use  tor  li ■anium  as  a  detector  Of  minute 
quantities  of  fluorine  has  keen  worked  out  by  Mr. 
_•-  Steiger,  of  the  United  States  geological 
survey  chemical  laboratory.  A  solution  of  titanium 
sulphate  Ti  S04,._,  is  oxidised  by  hydrogen  peroxide, 
and  the  degree  of  decolorisation  of  the  resulting 
straw-coloured  liquid  by  fluorine  i-  nsed  to  determine 
fche  quantity  of  Huorine  present.  Wry  -mall  quanti- 
ties "i  fluorine  can  be  determined  in  tin-  way. 

In  porcelain  tile,  rutile  i-  used  to  give  a  soft, 
beautiful  yellow  colour.  It  i-  al-o  used  to  colour 
artificial  teeth.  For  thi-  last  use,  however,  only  the 
purer  grades  of  rutile-  can  be  employed.  The  entire 
demand  for  titanium  ore  i-  -till  Bmall. " — Frank  L. 
Hi.--.  Mm,  r'll  Resources  of  the,  United  States 
London  Mining  Journal,  Jan.  4,  1908,  p.  25.   (A.  Ik) 


"i  Arsenic.  "Arsenic  trioxide  .\-/>; 
'white  arsenic,9  or  'arsenions  acid,'  i-  what  i- ordin- 
arily meant  by  the  general  term  of  '  arsenic.9  It  is 
used  a-  an  insecticide  in  the  preservation  of  hides 
and  stuffed  skins  of  animals  and  birds,  in  sheep  and 
cattle  dips  and  arsenic  Boap,  and  as  a  wood  preser- 
vative, where  it  also  prevent-  fungoid  growth.  It  is 
u*ed  to  prevent  the  growth  of  weed- and  grass,  in 
the  making  of  some  enamels,  and  many  tons  are 
used  in  the  manufacture  of  gkis-.  It  i-  used  a-  a 
fixer,  or  conveyor,  of  aniline  colours  in  calico  print- 
ing, ami  also  enters  into  the  manufacture  of  the  dyes 
themselves.  The  use  of  arsenic  a-  a  poison  for  unde- 
sirable animals  is  familiar. 


The  greatest    demand   for  arsenic  is   for  making 
Paris  green,  nsed  as  a  pigment,  and  as  an  insecticide 
on  plant-.      It-  toxic  effect  limits  the  former  use.     If 
pure,   it    is  comparatively   harmless  to    plant    life. 
owing  to  its  insolubility,  hut  the  trioxide  i-  often 
presenl  in  some  quantity,  and  if  Paris  green  is  then 
nsed  largely  it  is  fatal  to  plants,  especially  in  dry 
climate-,  where  it  i-  not   soon  washed  off  by  rains. 
Paris  green  is  a  copper  aceto-arsenide,  and  should 
contain  :  — 

Per  cent 
Arsenic  trioxide  i  A-  I »  ...     .38-65 

Copper  oxide  (I  !ul  ►)  "  ...  ...     3T29 

(C„H30)  ...  ...     1006 

It  is  made  by  boiling  verdigris,  a  mixture  of  basic 
acetates  of  copper,  with  arsenic  trioxide.     Scheele's 
green,  a  copper -hydrogen-arsenite,  containing:— 

Per  cenl . 
Arsenic  trioxide  (As203)  ...     52*32 

Copper  oxide  (CuO)     ...  ...     4-j::7 

Water  (H20  ..  4-si 

i-  al-o  used  as  an  insecticide. 

London  purple,  also  much  used  as  an  insecticide,  is 
a  bye-product  in  the  manufacture  of  aniline  dyes,  and 
is  thought  to  be  composed  mainly  of  calcium  arsenite 
with    some    colouring   impurity    mostly    rosaniline 
arsenite.      Besides    London    purple,    there    are    two 
other  preparations— Paris  and  English  purple,  which 
have    practically    the     -ame    composition.      London 
purple    analysed    by    the    New    Jersey   experiment 
station  gave  this  analysis  ■ — 

Per  cent. 
Water  (H,<),  ..  ...       3  27 

Ai-enic  trioxide  (As.,0;;)      ...     4L44 

Lime  [Ca<  >)  ..."  ...     24  :;■_' 

Alumina  Al2( )..)        \ 

Iron  oxide  |  !■',-  ,03)    J 

Sulphuric  anhydride  (S03)...      0-31 

Dye,  by  difference...  ...     27'9'i 

Ic  is  made  by  boiling  a  waste  product  consisting  of 
dye  and  arsenioufi  oxide  with  lime  to  make  the  in- 
soluble calcium  arsenite. 

Arsenic  also  enters  into  red,  yellow,  and  grey 
colours.  In  medicine  arsenic  is  used  as  a  tonic,  and 
it  perforins  a  similar  office  in  various  stock  foods  and 
medicines.  Realgar  burns  with  a  line  white  light, 
and  is  much  used  in  pyrotechnics,  either  as  the 
natural  sulphide  or  as  the  artificial  product  made  by 
fusing  together  arsenic  and  sulphur. 

In  metallurgy  arsenic  has  hut  little  use.  It  makes 
lead  hard,  and  arsenical  work  fiom  the  silver-lead 
smelter-  is  sometimes  used  for  -hot.  The  presence  of 
arsenic,  unless  in  minute  quantity,  in  brass  or 
bronze,  makes  it  brittle,  though  small  quantities 
of  less  than  0-.")  give  cleaner  castings  and  a  greater 
ductility  to  Muntz  metal. " — FRANK  L.  Hk>>,  Mineral 
Resources  oj  the  United  Stairs.  --London  Mining 
Journal,  Jan.  4,  1908,  p.  25.     (A.  R.) 
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Airlift  Agitation  in  Cyaniding. — "  That  fine 
grinding  of  most  of  the  ores  to  be  treated  by  the 
cyanide  process  is  beneficial  is  generally  admitted. 
The  quartzose  envelope  of  the  metallic  particles  has 
to  be  broken  in  order  to  allow  contact  with  the  dis- 
solving medium  and  so,  departing  from  former 
practice,  it  ha-  more  and  more  become  the  endeavor 
of  metallurgists  to  '  -lime;  all  the  ore  and,  abandon- 
ing the  separation  of  the  real  slimes  from  the  fine 
sands,  agitating  both  together.  Mechanical  stirrers 
assisted  by  centrifugal  pumps  were  used  with  some 
success,  but  it  was  found  that  the  presence  of  even 
fine  -ands  made  the  operation  uncertain,  and   costly. 

An  improved  method  of  agitating  mixtures  of 
slimes  and  sands  has  been  invented  by  M.    F.    C. 
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Notices  and  Abstracts:   Metallurgy. 


Brown,  manager  of  the  Koraata  Reef  Gold  Mines  in 

\.-v\  /calami  and  introduced  l>y  liii i  several  im- 
portant work-  in  thai  country  with  remarkable 
success.  Compressed  air  is  used  for  this  purpose, 
applied  in  a  peculiar  manner  in  tank-.  bhe 
tanks  arc  cylindrical  in  appearance  but  consisl 
internally  of  a  cylindrical  pari  terminal  ing  in  a  cone 
with  a  (in  slope.  The  weight  of  the  tanks  and  con- 
tents is  transmitted  bj  the  continuation  of  the 
cylindrical  shell,  stiffened,  by  vertical  angle  bars,  to 
a  double  angle  iron  resting  upon  a  solid  foundation. 
The  lower  cm!  of  the  c<mc  is  closed  by  a  cast  iron 
bottom.  A  doorway  in  the  lower  pari  of  the  shell 
gives  access  to  the  space  an  huh  1  the  cone  and  a  man- 
hole in  the  latter  facilitate-  inspection  oi  the  valves 
etc.,  when  the  tank  is  empty.  The  discharge  of  the 
contents,  after  agitation,  takes  place  through  a  pipe 
near  the  bottom,  provided  with  a  valve,  cock  or  plug. 
The  internal  fittings  <>!'  the  tank  consist  of: — 
1.  A.  central  tube  called  the  airlift,  of  a  diameter 
<it'  about  one-l  welfth  of  that  < »t"  the  tank.  1 1  is  open 
at  both  ends  and  extends  from  aboul  I  8  in.  abo>  e  I  he 
charging  level  to  the  same  distance  from  the  lowest 
point  of  the  cone.  It  is  supported  by  means  of 
brackets  of  which  there  are  three  in  each  set. 

•_'.  An  airpipe  in  the  center  of  the  lift,  closed  below 
and  resting  on  the  bottom  of  the  tank,  has  at  the 
level  of  the  inlet  of  the  airlift  a  '  slee^  e  '  valve  which 
prevents  the  pulp  entering  and  allows  the  air  to 
escape  in  an  upward  direction  when  the  air-pressure 
exceeds  that  due  to  head  of  pulp  in  t  lie  tank. 

3.  A  second  airpipe  outside  the  lift  which  serves 
to  keep  the  pulp  in  gentle  motion  while  filling  or 
emptying  the  tank  when  the  submergence  is  insuffi- 
eient  to  allow  the  airlift  to  work. 

4.  An  apparatus  consisting  of  an  annular  casting 
surrounding  the  airlift,  supported  on  t  he  sides  of  the 
cone  and  provided  with  a  number  of  pipes  having 
sleeve  valves  discharging  against  the  cone,  the 
apparatus  being  connected  to  the  air,  and  water  or 
solution  pipes.  This  arrangement  is  sometimes 
Useful,  when  discharging,  to  wash  down  the  sands 
which  may  have  settled  on  the  cone  after  the  agita- 
tion is  stopped. 

The  modus  operandi,  like  the  whole  apparatus  i- 
very  simple.  The  tank  beine-  tilled  with  ground  ore 
and  solution,  air  is  admitted  through  the  pipe,  which 
mixing  with  the  contents  of  the  lift,  lightens  the 
column  inside  and  causes  it  to  overflow,  while  fresh 
pulp  runs  in  at  the  bottom  and  is  in  turn  brought  to 
the  top,  thus  producing  a  perfect  circulation  which 
is  kept  np  as  long  as  the  supply  of  air  lasts.  The 
initial  air-pressure  has  to  exceed  that  of  the  column 
in  the  airlift,  but  when  once  circulation  has  been 
established  the  pressure  can  be  considerably  reduced. 
At  first  also  a  greater  quantity  of  air  is  required  in 
order  to  obtain  a  sufficient  velocity  of  circulation  to 
remove  all  the  pulp  which  may  have  packed  on  the 
cone  during  ihe  period  of  filling.  In  commencing 
operations  oil  lh.  of  air-pressure  are  used,  but  when 
the  cone  is  clear  of  sand,  the  half  of  this  pie-sure  is 
sufficient.  Thequantity  of  free  air  consumed  depends 
upon  the  proportion  of  slimes  and  -and-,  the  degree 
ofgrindi  g  and  the  viscosity  of  the  pulp  In  most 
oases  100  cub.  ft.  of  free  air  per  minute  will  keep  the 
mass  in  lively  motion  and  prevent  the  settling  of 
sands  on  the  cone.  Large  tanks,  loaded  with  slimes 
only  arc  igitatedin  New  Zealand  with  an  expenditure 
of  less  than  1  h.p.  For  a  plant  treating  100  tons 
per  day  of  mixed  sands  and  slimes  a  10  h.p.  com- 
pressor is  sufficient. 

The  agitation  by  these  means  is  perfect  and  very 
efficient  a  ration  of  the  mass  is  obtained  at  the  same 


time.  Even  aftei  weeks  of  i  est,  when  the  contents 
of  the  tank  have  packed  to  a  hard  mas*  in  the  cone, 
agitation  can  be  readilj  started,  and  after  aboul  one 
hour  the  mass  is  in    perfect   circulation       Bands  can 

be   treated  as  readily  as  -I i -,  and   as   they   fall 

through  the  solution  more  rapidly  than  the  slimes 
they  receive  a  more  energetic  treatment.  It  i-  clear 
that  the  dissolving  action  of  the  cyanide  solution  i^ 
much  more  rapid  than  when  less  perfect  mo 
agitation  and  juration  are  used.  In  fact,  •-!!  horn-' 
t  real  menl  are  generally  sufficient .  and  extract  ions  of 
92  of  the  silver  and  nearly  all  the  gold  have  been 
obtained  in  t  hat  :  ime. 

The  first  cost  of  a  plant  of  this  description  i-  much 
lc-s  than  when  mechanical  agitation  of  the  ordinary 
kind  i-  used,  and  the  treatment  charges  are  also 
considerably  reduced.  <  me  man  can  do  all  the  work 
connected  with  the  agitation  of  a  100-ton  plant. 
There  i-  no  danger  of  anything  getting  out  ol  order, 
and  no  chance  of  the  contents  settling  down." — 
Mexican  Mining  ./mtnial,  .Ian.,  1'iijs,  p.  _'n.       \.  H.) 


Progress  i\  Gold-ore  Treatment  During 
1907.-  "It  will  not  be  possible  for  me  to  review  the 
progress  of  gold-ore  treatment  for  1907  in  as  detailed 
a  manner  as  is  usual,  owing  to  these  notes  being 

written  while  travelling  some  thousand-  of  miles 
away  from  my  hase. 

Pine  sliming  and  the  treatment  of  slimes  i-  again 
the  most  interesting  feature  of  the  year-  progress 
even  former  exponents  of  coarse  crushing  are  now 
converts  to,  and  profit-takers  of,  modern  -limes 
practice.  From  Eastern  Asia  to  Western  Australia 
and  from  South  Africa  to  North  America  Bliming 
met  1 1  oils  are  pre-eminent  and  have  modi  tied  the  other 
methods  or  processes  employed  in  the  industry,  such 
as  crushing  to  tube  mill-  and  roasting  ore-  ground  to 
very  fine  p  irticles. 

Crushing. — We  have  heard  less  this  year  of  '  I'ans 
V.  Tube  Mill-  '  Experiments  in  the  Transvaal  appear 
to  have  resulted  in  favour  of  the  latter,  and  many 
more  tube  mills  have  been  in-tailed.     With  the  heavy 

stamps  previously  referred  to  in  these  note-  the 
Luipaards  Ylei  appears  to  have  been  aide  to  output 
s.">  tons  per  head  per  diem,  but  in  Rhodesia  I  am 
advised  that  in  tons  per  head  i-  being  obtained  in 
more  than  one  instance — crushing,  however,  to  pans 
instead  of  to  tube  mills.  In  Rhodesia  the  practice 
differs  from  that  on  the  Rand  :  with  their  much 
smaller  installations  pans  are  found  to  he  more 
suitable,  as  being  cheaper  to  efficiently  install  more 
convenient  units  and  making  less  demand  on  power  ; 
consequently  we  hear  of  but  few  tube  mills  operating 
in  Rhodesia.  The  pans  thus  used  are  of  the  West 
Australian  type. 

But  tube  mills  have  unquestionably  been  improved 
in  their  modus  operandi.  Linings  now  last  much 
longer,  and  instead  of  having  to  lay  off  a  mill  every 
three  weeks  or  so  for  a  week  for  a  new  lining,  a  mill 
can  hJ  run  for  three  to  six  months  with  a  lining 
placed  in  position  in  from  two  to  three  days.  '  Auto- 
matic '  linings  such  as  those  of  El  <  >ro,  where  pebble- 
arc  supposed  to  lix  themselves  in  rebates  cast  in  iron 
liners,  do  not  yet  appear  to  have  proved  thems 
entirely  satisfactory,  and  changes  have  recently  been 
made  in  the  shape  of  the  recesses,  which  now  have 
their  sides  chamfered  to  each  other. 

The  use  of  quartz  or  other  reef  matter  to  be  crushed 
in  place  of  imported  pebbles  has  much  increased,  and 
this  and  the  utilisation  of  reef  matter  and  local  chert 
or  other  hard  rock  in  linings  of  the  Barry  or  Brown 
type  have  very  materially  reduced  the  cost  of  opera- 
ting tube  mills.      In  Africa  a  mill  i-  started  with  a 
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charge  of  pebbles  containing,  say,  10  of  reef  matter 
-  .  then  in  regular  work  it  i>  found  possible 
i  ;e  the  daily  feed  >>f  pebbles  by  5  ,.  adding 
reef  matter  stones)  to  balance  until  the  daily  feed 
contains  only,  say,  1"  ol  pebbles,  the  whole  of  the 
remainder  being  reef  matter. 

Slinu  Treatment.— It  is  in  the  treatment  of  the 
slime-  produced  by  tube  mills  and  otherwise  that 
the  progress  of  1907  was  most  manifest.  It  may  be 
regarded  that  the  decantation  process,  which  origin- 
ated in  Africa,  and  has  so  long  survived  there,  has 
now  had  its  day.  Designed  to  treat  material  of  low 
value,  at  that  time  not  amenable  to  any  method 
of  treatment  known  to  the  industry,  it  resulted  in 
profits  being  realised  from  material  which  otherwise 
must  have  run  to  waste.  But  the  huge  and  expensive 
plant  and  low  extraction  had  to  give  place  to  mure 
modern  automatic  methods  capable  of  cheaper  equip- 
ment and  higher  saving,  and  already  such  well- 
known  workers  as  J.  It.  Williams,  W.  A.  Caldecott, 
E.  J.  Way.  and  H.  S.  Denny  have  been  looking  into 
methods  employed  elsewhere,  notably  the  Ridgway, 
Butter-.  Burt  and  Merrill. 

In  my  notes  of  last  year  reference  was  made  to  the 
new  Denny  plants  at  the  Meyer  and  Charlton  and 
the  New  ( inch.  The  Denny  brothers  severed  their 
connection  with  these  two  mines  shortly  afterwards, 
but  in  spite  of  their  absence  filter-pressing  appears 
to  he  regarded  as  successful  by  the  heads  of  the 
group,  although  much  doubt  has  been  expressed  as 
to  the  wisdom  of  running  cyanide  solution  through 
the  mortar  boxes.  George  Albu  has  criticised  this  as 
making  it  difficult  to  obtain  the  assay  value  of  the 
mortar-box  product,  but  I  assume  this  point  would 
n<>i  be  regarded  as  serious  if  Mr.  Albu  were  convinced 
he  were  obtaining  a  higher  recovery  of  his  gold. 
This  discussion  has  been  fully  dealt  with  in  another 
place. 

On  the  Rand,  however,  the  Denny  methods  have 
not  been  followed.  Rhodesia  on  the  contrary,  having 
investigated  the  results,  has  had  'pike  a  Dehne 
filter-press  boom,  plant  after  plant  having  been 
in-tailed  during  1907. 

Vacuum  Filters.  —  But  undoubtedly  filter-pressing 
even  with  Dehne  presses  must  give  way  before  the 
suction  filters  of  which  so  much  has  been  heard  in 
1907.  Cheap  and  efficient,  the  daily  tonnage  handled 
by  vacuum  filters  is  increasing  by  leaps  and   bounds. 

Of  the  various  vacuum  filters  on  the  market  1  must 
unhesitatingly  refer  first  to  the  Ridgway.  This 
differs  from  the  filters  of  the  basket  type  in  being 
more  rapid,  working  with  thinner  cakes,  giving 
better  washing  and  emptying  itself  (automatically) 
in  more  cleanly  fashion,  than  the  basket  filters. 
Working  as  it  does  with  the  whole  cycle  of  operation 
complete  in  60  seconds  on  normal  slime  pulp,  it  will 
:i  that  difficulties  of  keeping  material  on  cloths 
during  transit  of  frames  or  during  emptying  and 
filling  of  tanks,  which  arise  in  other  methods,  are 
entirely  avoided,  while  the  washing  of  so  thin  a  layer 
(\  to  §  in.  thick)  is  much  more  rapid  and  complete 
than  the  washing  of  a  cake  of  double  or  treble  the 
thickness.  The  Ridgway  is  thus  able  to  work  with 
a  much  -mailer  area  of  filter  cloth  for  any  given 
capacity. 

During  l!i<>7  a  500  ton-a-day  plant  was  put  into 
succes-ful  operation  at  the  Great  Boulder  in  West 
Australia,  and  I  understand  another  plant  of  similar 
capacity  ha- already  been  3tarted.  Plants  of  similar 
and  smaller  capacities  have  been  erected  (or  are  in 
course  of  erection)  in  Mexico,  India,  South  Africa, 
Eastern  Asia,  etc.,  and  altogether  we  hear  much  of 
the  Ridgway  filter  at  the  present  moment. 


The  official  figures  of  the  West  Australian  ( 'hamber 
of  Mine-  show  Ridgway  t>>  be  working  under  expen- 
sive local  conditions  (purchased  power,  dear  labour 
and  supplies)  far  under  4d.  per  ton  treated  :  in  Africa 
the  cost  should  be  little  more  than  half  this. 

B  utters- Cassel  v.  Moore.  The  Butters -Tassel  filter 
has  been  installed  very  largely  in  Mexico  as  well  as 
in  the  United  State-,  not  perhaps  because  it  was  the 
best  vacuum  type  of  filter— the  recently  published 
correspondence  show-  the  pioneer  Moore  to  be  at 
least  the  equal  and  probably  the  superior — but 
because  it  was  pushed  by  a  man  of  repute  and  of 
great  energy  who  was  recommending  the  best  thing 
he  could  get  hold  of. 

But  in  the  recent  correspondence  in  the  technical 
papers  it  appeared  to  me  that  the  only  persons 
writing  in  favour  of  the  Butters-Cassel  filter  were 
those  who  were,  or  had  formerly  been,  associated 
with  Butter-,  while  the  Moore  was  recomended  time 
and  again  by  persons  in  no  way  associated  with 
Moore,  who  had  installed  it  after  investigation  and 
who  were  apparently  in  no  way  connected — not  even 
by  paying  royalties — to  Moore  or  his  associates. 
Certainly  if  the  Moore  process  had  been  run  with 
half  the  energy,  experience,  knowledge  and  skill  of 
the  Butters  I  cannot  imagine  the  latter  type  of  filter 
to  be  employed  at  all. 

For  it  is  obvious  that  the  hoisting  of  a  basket  of 
frames  is  a  much  neater  and  better  and  quicker 
expedient  than  the  pumping  in  and  out  of  pulp  and 
solution  or  wash,  each  successive  charge  being  mixed 
with  the  residue  of  the  previous  charge  whether  of 
pulp  or  of  solution — if  used — or  of  water,  and  it  is 
within  the  knowledge  of  men  experienced  in  slimes 
filtration  that  the  maintenance  of  a  vacuum  in  a 
basket  half  immersed — or  partially  immersed  for,  say, 
four  periods  of  10  minutes  each  during  each  cycle  of 
operations — does  not  make  for  good  results.  The 
lower  portion  of  the  cake  is  being  thickened  by  pulp 
deposit  while  the  upper  is  cracking  from  the  inrush 
of  air,  an  unequal  cake  is  formed  and  the  washing 
must  be  unequal  and  there  seems  to  be  a  very  great 
waste  of  water  in  discharging  the  cake  after  filtration. 
From  the  published  correspondence  it  seems  to  be 
laid  down  without  serious  contradiction  that  the 
Moore  is  more  accessible  and  open  to  inspection,  and 
that  it  does  more  work  for  a  plant  of  given  cost  or  in 
a  given  time. 

Further  modifications  of  the  basket  filter  have 
appeared  in  the  form  of  enclosed  filters  worked  by 
pressure  or  vacuum,  such  as  the  Blaisdell,  Burt,  and 
Kelly.  This  form  of  lilter  is  scarcely  new,  and  when 
tried  some  years  ago  proved  itself  unhandy, 
liable  to  freeze  or  choke,  difficult  to  wash 
thoroughly  and  difficult  to  discharge — in  a  word,  it 
seems  to  be  an  attempt  to  work  in  the  dark.  Of 
course,  modifications  of  the  standard  immovable  in- 
closed type  are  made  ;  one  runs  the  frame  into  a 
cylinder,  or  runs  the  cylinder  away  from  the  frame  -r 
this  makes  the  operation  more  accessible,  but  so  far 
does  not  appear  to  be  as  successful  as  the  pioneer 
basket  type. 

Merrill's  Plant.  —  Reverting,  however,  to  filter 
presses,  Merrill  has  at  last  got  his  big  plant  at  work 
after  three  years'  labour.  It  appears  now  to  be 
working  to  nearly  its  full  capacity— according  to  my 
recent  information — and  to  be  treating  slimes  at  a 
remarkably  low  rate.  Advantage  has  been  taken  of 
every  natural  condition  to  make  a  successful  working 
plant,  and  using  static  pressure  to  blithe  presses  and 
wash  their  charges,  the  Merrill  costs  are  probably  as 
low  as  any  slimes  treatment  method  yet  jjut  into 
practice.     But  my  information  is  that  with  such  a 
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method  the  satisfactory  treatment  and  hydraulic 
discharge  of  thick  cakes  in  huge  filter-pret 
possible  only  wioh  crystalline  or  granular  slime  pulp 
and  with  a  great  waste  of  watei  In  a  word,  it 
appears  that  successful  results  maj  nol  be  anticipated 
by  the  process  mi  ordinary  slimes  pulp  in  ordinary 
gold  fields  under  ordinary  economic  conditions;  the 
thorough  washing  of  4-in.  cakes  is  feasible  only 
with  crystalline,  granular  or  readily  permeable 
slime-  pulp. 

The  successful  handling  of  slimes  pulp  has 
caused  more  attention  to  the  solution  of  the  gold 
contained  therein.  Last  year  I  referred  t"  the 
>\ -triii  of  treatment  based  on  feeding  solution  or 
wash  water  at  the  bottom  of  a  tank,  the  slime 
contents  of  which  wen-  in  s  state  of  gentle  agitation, 
the  idea  being  an  overflow  of  clear  solution  containing 
the  gold  content  of  the  charge.  VV.  L  Holms  of 
Mexico  City  date  of  Consolidated  Gold  Fields  of 
South  Africa)  brought  this  to  my  notice  some  years 
ago,  but  it  did  not  appear  to  make  headway.  Bewick, 
Moreing  &  Co.,  were  working  it  in  1906  in  West 
Australia,  but  evidently  without  commercial  success; 

in  1907  Adair  Usher  I med  an  apparently  similar 

5s  iii  South  Africa.  Possibly  some  metallurgist 
at  tin'  Geldenhuis  Deep  or  elsewhere  may  make 
something  tangible  out  of  the  idea,  but  it  look-  as 
though  the  only  result  would  he  to  call  attention  to 
the  extra  extraction  obtained  by  the  increased 
agitation  of  the  pulp,  and  in  this  connection  the 
work  of  the  Brown  agitator  ought  to  be  investigated 
carefully. 

The  Brown  Agitator. — This  apparatus,  introduced 
into  New  Zealand  at  the  Komata  Reefs,  depend-  on 
the  principle  of  the  lessened  specific  gravity  of  a 
centre  column  into  which  air  has  been  introduced  at 
just  such  a  pressure  as  will  overcome  the  weight  of 
the  column  of  water  at  the  point  u\  introduction. 
There  i-  no  question  of  a  jet  of  air  circulating  solu- 
tion on  the  ptinciple  of  the  injector,  hut  merely  the 
Shysical  lightening  of  the  weight  of  a  column  by  the 
isplacement  of  a  small  proportion  of  the  water  by 
air. 

Brown  uses  long  narrow  vertical  (cylindrical  i  tanks 
of,  -a\ .  -H i  -  l<>  ft.  or  .55  x  ]  J  ft.  with  a  centre  column 
of  1  in.  diameter  per  1  ft.  of  tank  diameter.  Into 
tlii—  central  tube  or  column  the  air  is  introduced  and 
agitation  is  so  effective  as  to  lift  -tone-  at,  perhaps, 
the  smallest  horse-power  per  ton  agitated  of  any 
efficient  mechanical  agitator.  The  power  taken 
appears  to  be  about  2J  h. p.  per  50  tons  (slime)  pulp 
charge,  which  is  the  slime  content  of  a  40  1"  ft. 
tank.  By  this  method  the  advantage  of  the  acceler- 
ating action  of  air  agitation  in  certain  ores  i-  obtained 
at  a  -mall  cost . 

The  use  of  these  tanks  lias  been  offered  to  the 
Waihi— the  manager  of  which  speak-  very  highly  of 
these  agitators— and  Waihi  Grand  Junction  in  New 
/calami,  ami  a  number  have  been  installed  in  .Mexico 
under  the  name  of  the  Pachuca  agitator. 

nidation  of  Silver- Gold  Ores. — The  progress  <>i 
cyanide  treatment  for  the  silver-gold  ore-  of  Mexico 
ha-  been  one  of  the  features  of  the  slime  boom. 
Chihuahua  has  been  adopting  cyanide  with  avidity, 
and  Pachuca  appears  to  be  now  coining  into  line.  I  If 
course  El  Oro  has  done  pioneer  work  and  Guanajuato 
ha-  al-o  been  in  the  forefront. 

In  almost  all  instances  the  practice  is  similar, 
tube-mill  sliming  and  treatment  of  the  slime  pulp  at 
tirst  by  decantation,  but  now-  by  basket  or  Ridgway 
filter.  Very  high  extractions  are  claimed,  hut  having 
regard  to  the  natural  refractoriness  of  silver  sulphide 
ore — in  some  instances  as  at  Chinacates  associated 


with  pyrites,  chalcopyrite,  galena   and  blende    one 

is  impressed  by  the  i essity  ol    having   r< 

the  most  modem  practice,   whether  foi    getting   tie- 
silver  and  gold   into  solution  or  for  i vering   the 

-olut  ion  from  the  pulp  for  precipitat  ion  of  the  pr< 

metal. 

There  is  but  little  new-  either  in  roasting  or  con- 
centration  on   gold   ore-    this   yen.       Men,,. 
Edwards  -till  hold  the   field  for  roasting,  and  the 
many  flotation  processes  more  or  less  (unfortunately 
with  more  of  the  less)  successfully  applied  to  the 
lead  ores  at  Broken  Hill,  an  Pol  ter,  I  >elprat, 

De    Bavay,   Cattermole  and    Elmore,    do    nol    yet 
appear  to  he  successfully  running  gold  mines 

known    to    me;    although    it    i-    thought     thai    the 
mechanical  and  metallurgical  -kill  at  the 
Elmore  process  will  bring  it  t<>  the  forefront   during 

oming    year   I  1908)."   -  Ai.i  red    J  \\n.- 
gineering  and  Mining  Journal,  dan.    I.    1908,    p    17. 
(K.  L.  G.) 


minim;. 

Minim;  and  Metallurgy  in  inc.  -••The  study 
of  the  origin  of  ore  deposits  has  a  practical  bearing 
on    prospecting    and   on    the    valuation    of    mining 
properties.     Theoretical  studies  should  therefo 
welcomed  by  practical  men.     It   i-  agreed  that  the 
metal-    found    in    the   earth'-   crust    COine  in    various 
way-  from  a  nucleus,  with  a  specific  gravity  i 
ing  .">  o,    in  the  centre  of   the  earth.     This  central 
nucleus  may  he  compared  to  a  hath  of  molten  metal-, 
the  -lag-  of  which  constitute  the  eruptive  rocks.  The 
magma  ic  segregation  or  igneous  crystallisation  which 
o  •  -ur-  within  the-"  eruptive  rocks  during  the  p 
of  cooling  is  the  cause  of  the  formation  of  many  ore 
deposits  of  value,  including  iron,  manganese,  elm,. 
miuiii  and  nickel.    The  most  faithful  reproductions  of 

ore  deposits  yet    produced    have  I n  published  as 

coloured  photograph-  by  Mr.  I!.  Baumgartel.  They 
were  obtained  in  a  most  ingenious  way.  Directly  a 
suitable  fresh  lode  surface  in  the  Harz  mine-  was 
opened  up,  the  author  took  a  photograph  of  it  with 
magnesium  flashlight.  The  phot  igraph  was  developed 
the  next  day,  and  on  the  day  after  the  author  again 
went  underground  and  Indicated  with  col 
pencil-  the  distribution  of  the  ores  and  lodestutfin 
the  photograph,  the  face  being  illuminated  for  the 
purpose  hy  a  miner  with  an  acetylene  lamp.  The 
final  colouring  was  executed  subsequently. 

Observations  on  underground  temperature  have 
been  made  in  the  Pas-de-Calais  coalfield.  The 
temperature  increases  1  (.'..  not  with  every  .'!1  metre-, 
a-  has  hitherto  been  thought,  but  only  with  every  56 
metre-.  At  a  depth  of  1,200  metres  the  temperature 
in  a  borehole  was  35  t  »  4* »  .  Various  improvements 
in  deep-boring  appliances  are  record  sd,  ami  an  electro- 
magnet ha-  been  successfully  used  in  recovering  a 
broken  drill  from  the  bottom  of  a  borehole.  Serious 
attention  ha-  been  devoted  to  the  surveying  of  bore- 
holes, and  several  ingenious  instruments  have  been 
de\  ised  for  the  purpose.  In  one  <>f  them  the  magnetic 
needle  i-  clamped  by  the  air  pressure  caused  by  the 
detonation  of  a  cartridge.  Mr.  I..  H.  Cooke  recently 
questioned  the  general  reliability  of  borehole  sn 
ing  based  upon  the  use  of  the  magnetic  compass 
the  ground  of  the  polarisation  of  the  boring  rod-  by 
constant  vibration. 

Shaft  sinkiug  has  received  an  unusually  large 
amount  of  attention.  Discussing  special  metho 
shaft  sinking.  Prof.  H.  Louis  staled  that  the  largest 
amount  of  water  successfully  sunk  through  was  at 
Borden  colliery,  where  9,250  gallons  of  water  at  a 
depth  of  540  ft.  were  dealt  witii. 
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In  explosives  and  blasting  continued  improvements 
are  to  be  noted.  On  the  occasion  of  the  visit  of  the 
Iron  and  Steel  Institute  to  the  Styrian  Iron  Ore 
Mountain,  which  was  ably  described  in  a  paper  by 
Prof.  H.  Banerman,  a  remarkable  display  of  blasting 
took  place.  No  less  than  1,602  boreholes,  of  a  total 
length  of  6,050  ft.,  were  loaded  with  3.2ns  11>.  of 
dynamite  and  fired  simultaneously,  bringing  down 
58,200  toi  8  of  ore. 

The  preservation  of  timber  for  use  as  mine  supports 
continues  to  receive  attention.  Careful  experiments 
made  in  the  United  States  have  shown  that  the  most 
successful  treatment,  economically  considered,  i- 
with  creosote,  the  timber  being  immersed  in  an  open 
tank,  without  pressure,  in  successive  baths  of  hot 
and  eold  liquid.  Reinforced  concrete  has  been  used 
to  replace  timber  for  roof  supports,  and  success  lias 
attended  the  introduction  of  the  Sommerpit  props, 
made  of  weldless  steel  tubes,  in  Austria.  On  the 
Kami  a  strong  preference  for  steel  tor  constructional 
work  i-  being  manifested.  Opinion  in  this  country 
i-  less  favourable  to  steel  for  underground  require- 
ments, owing  to  its  -horter  life  underground  as  com- 
pared with  iron. 

Practical  .steps  in  the  direction  of  winding  by 
electricity  have  been  taken  at  collieries  in  South 
Wale-  ainl  at  the  mine  of  the  Tarbrax  Oil  Co.,  Ltd., 
in  Scotland.  Experience  tends  to  show  that,  com- 
pared witli  electricity,  winding  with  the  steam 
engine  is  cheaper  in  installation  and  in  working  costs, 
ami  consequently  that  when  -team  raising  plant  is 
available  the  steam  winding  engine  is  to  be  preferred. 
The  use  of  turbo-generator  sets  i-  rapidly  increasing, 
and  Parson-"  -team  turbines  have  been  installed  at 
various  collieries. 

In  ore  dressing  t lie  improvements  introduced  during 
the  year  have  been  in  details  rather  than  in  principle. 
The  -team  stamps  have  been  discontinued  everywhere 
except  at  the  Lake  Superior  copper  mines.  The 
Harz  jig  continues  to  hold  its  own,  and  for  tine  con- 
centration various  modifications  of  the  Wilrley  table 
have  been  introduced.  Magnetic  concentration  is 
making  -tea  ly  advances,  considerable  attention 
having  been  given  to  it  for  the  separation  of  tin 
wolfram  me-.  Excellent  re-ults  are  being  obtained  in 
Scandinavia  with  the  briquetting  of  iron  ore.  In  gold 
extraction  the  use  of  tube  mills  has  extended,  lead- 
i ri j_r  to  lietter  return-  from  producing  mines,  though  a 
careful  computation  of  added  capital,  charges,  and 
working  costs  in  every  case  i-  oecessary  before  their 
installation  can  he  justified. 

In  metallurgical  matters  the  principal  changes 
seem  to  have  been  mainly  in  the  direction  of  modify- 
ing accessory  details  in  existing  processes.  The 
application  of  electricity  to  driving  reversing  rolling 
nulls  in  Austria,  and  Mr.  Sandberg's  method  of 
manufacturing  silicon  steel  rail-  are  the  most  striking 
novelties  to  record.  Considerable  progre-s  ha-  been 
made  in  the  electric  -melting  of  iron,  and  notices 
published  in  the-e  column-  from  time  to  time  during 
the  year  have  recorded  the  results  of  successful 
experiment- in  variou-  put-  of  the  world.  Alumi- 
nium is  now  manufactured  by  electric  met  hols  at  a 
number  of  works  controlling  over  84,000  h.p.,  and 
there  are  some  34  electrolytic  copper  refineries  at 
work  in  Europe  and  America.  The  process  of 
pyritic  smelting,  where  the  sulphur  in  the  ore  is 
utilised  a-  fuel  in  the  blast  furnace  in  the  treatment 
of  ores  containing  precious  metal- but  poor  in  copper, 
continues  to  make  way  in  districts  where  fuel  is 
expensive.  Hot  blast  ha-  been  abandoned  at  Mount 
Ly  ell,  Tasmania,  after  four  years'  Uial.  It  has  also 
been  given  up  at  Ducktown.  Tennessee,  and  at  the 


Copper  Queen  mine.  Arizona.  The  smelting  of 
antimony  ore  has  received  less  attention  ;  and  in  lead 
smelting  there  lias  been  a  tendency  to  revert  to  older 
methods.  The  reinforced  concrete  dust  chambers 
have  fallen  into  disfavour,  and  the  lime  roasting 
process  does  no<  appear  to  have  been  an  unqualified 
success. 

The  greatest  honour  conferred  on  the  mining 
industry  during  the  year  was.  however,  the  institu- 
tion by  the  King  of  a  new  medal,  for  bravery  in  mines, 
to  lie  known  as  the  Edward  medal."  London  Mining 
Journal,  Dec.  28,  1907,  p.  7<i3.     (A.  It.) 


MISCELLANEOl  S. 

The  Interaction  between  Minerals  and 
Water  Solutions.  -'-The  natural  silicate-  precipi- 
tate the  metals  from  solutions  of  salts,  while  at  the 
same  time  the  bases  of  the  silicates  are  dissolved  in 
quantities  nearly  equivalent  to  the  precipitated 
meta's.  The  bases  most  commonly  replacing  the 
metals  in  these  processes  are  potassium,  sodium, 
magnesium,  and  calcium.  Where  exact  equivalence 
is  wanting,  it  is  attributable  either  to  solubility  of 
the  mineral  in  pure  water  or  to  the  precipitation  of 
basic  salts. 

The  metals  are  precipitated  as  hydroxides  or  basic 
salts  (in  the  case  of  cupric  sulphate,  for  instance,  as 
a  basic  sulphate  similar  to  brocbantite  or  langite) 
with  more  or  less  metal  silicate. 

The  specific  materials  on  which  work  was  done  are 
albite,  amphibole,  augite,  biotite,  enstatite.  garnet, 
clay  gouge,  kaolin,  microcline,  muscovite,  olivine, 
orthoclase  (3),  prehnite,  shale,  talc,  tourmaline,  and 
vesuvianite,  with  cupric  sulphate  solution  ;  and 
orthoclase  with  salts  of  sodium,  potassium,  magne- 
sium, calcium,  strontium,  barium,  manganese,  iron, 
nickel,  copper,  zinc,  silver,  gold,  and  lead.  Experi- 
ments were  also  made  on  the  action  of  kaolin  on 
solutions  of  salts  of  zinc  and  iron,  and  of  glass, 
fluorite,  and  pyrite  on  cupric  sulphate,  and  of 
carbonic  and  sulphuric  acid-  on  orthoclase. 

Absorption,  a  mechanical  surface  attraction,  plays 
a  comparatively  insignificant  part,  if  any.  in  the 
retention  of  copper  by  kaolin.  If  absorption  i-  lack- 
ing in  the  case  of  kaolin,  it  seems  reasonable  to 
assume  that  it  is  Lacking  in  the  case  of  other  -ilicates 
also. 

Under  the  conditions  of  experiments  described  the 
precipitation  of  copper  caused  by  orthoclase  does  not 
differ  materially  in  quantity  from  that  caused  by 
pyrites. 

A  dilute  salt  solution  decomposes  orthoclase  and 
dissolves  its  constituents  to  about  the  same  cxtentas 
does  a  saturated  solution  of  carbonic  acid.  Both  are 
much  more  efficient  in  this  respect  than  water. 

Orthoclase  (and  presumably  other  akali  silicates 
also i  accelerates  the  oxidation  of  ferrous  sulphate  by 
the  oxygen  of  the  air.  A  similar  influence  may  be 
expected  in  other  oxidation  reactions  thai  take  place 
more  readily  in  the  presence  of  alkali  than  in  the 
presence  of  acid. 

It  is  worthy  of  note  that  the  iron  of  ferrous  silicates 
i-  not  found  in  solution  replacing  copper  after  the 
precipitation  of  the  latter.  This  was  also  true  of  the 
iron  in  a,  clay  gouge  containing  considerable  ferrous 
carbonate." — Euc E se  C.  Sullivant,  U.S.  Geological 
Survey,  Bulletin  No.  312.  —  London  Mining  Journal, 
Dec.  28,  1!H>7,  p.  783.     (A.  R.) 


Therapeutic   Application   of  Arsenic  Com- 
pounds.— "Numberless  experiments  have  been  made 

with  the  view  of  obtaining  arsenic  compounds,  which, 
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while  giving  the  beneficial  effect  of  this  element, 
would  he  more  readilj  tolerated  by  the  system  than 
either  arsenious  oxide  or  Fowler's  solution  (potassium 
arsenite).  Sodium  dimethylarsinate  has  been  sue 
gested  in  this  connection,  bul  it-  use  is  attended 
with  one  grave  disadvantage  namely,  the  tendency 
which  this  sail  possesses  of  giving  rise  to  the  ven 
malodorous  cacodyl  compounds.  Moreover,  this 
Bubstance   is   nearly  a-  poisonous  as  arsenious  acid 

Itself.     A    much   more    satisfactory   c pound    has 

recently  been  employed  under  the  name  of  atoxyl. 
Tins  Bubstance,  which  i-  prepared  by  heal  ing  togel  her 
aniline  and  arsenic  acid  at  '-'mi  C,  was  formally 
Biipposed  to  be  the  anilide  of  arsenic  arid,  lis 
extensive  use  in  therapeutics  has,  however,  led  to  the 
revision  of  its  chemical  constitution,  and  Ehrlich  and 
Bertheim  have  recently  shown  that  the  compound  is 
in  realitv  a  new  organic  acid  arsanihe  acid, 
NH?.C?H4.AsO(OH)2.  Thedrugis  usually  exhibited 
in  the  form  of  irs  sodium  salt 

XI].,C,H4.As(M>Ih.()Na,4ll  <>, 
which  is  readily  soluble  in  water,  giving  a  neutral 
solution  [Berichtfi  der  deutschen  chemischen  Gesell- 
tehaft,  July ;  20,  1907).  Forty  times  as  much  arsenic 
can  be  administered  in  the  form  of  atoxyl  as  can  be 
tolerated  in  the  condition  of  Fowler's  solution.  The 
drug  is  now  being  used  for  a  variety  of  maladies,  and 
has  given  very  promising  results  in  cases  of  sleeping 
sickness." — Times  Engineering  Supplement,  Dec.  IS, 
1907.     (J.  A.  \Y.) 


Reviews  and  New  Books. 


I  />'■  shall  be  pleased  to  review  any  Scientific  or  Tech- 
nical  Work  sent  to  us  for  that  purpose.) 


Minks  and  Minerals  of  the  British  Empire. 
By  Ralph  Stokes,  late  Mining  Editor,  Rand 
Daily  Mail,  Central  News  Agency,  Johannesburg, 
•Jls.  net.     (London  :  Edward  Arnold.) 

This  hook  is  a  description  of  the  historical,  physical 

and  industrial  features  of  the  principal  centres  of 
mineral  production  in  the  British  Dominions  beyond 
the  seas.  It  is  illustrated  by  a  large  number  of 
excellent  photographs,  and  fortified  by  several  well 
digested  and  (dearly  presented  -roup-  of  statistics. 
Undoubtedly,  the  keynote  of  this  extremely  interest- 
ing account  of  the  mining  activities  of  the  Empire  is 
revealed  in  the  care,  with  which  its  author  has  inves- 
tigated the  labour  conditions  in  all  the  districts 
covered  by  his  tour  of  35,000  miles.  In  this  country. 
and  at  this  time,  no  work  on  miningwill  better  repay 
a  careful  study  than  this  collection  of  the  facts  of 
mining  conditions  and  their  action  on  the  problems 
of  social  economies.  It  is  fitting,  therefore,  that  the 
first  chapter  is  devoted  entirely  to  mine  labour,  and 
the  various  elements  employed  from  Sudbury, 
Ontario,  to  Waihi,  in  New  Zealand.  Contrasts  of 
great  economic  importance  are  revealed  in  the  study 
"f  so  wide  a  field,  and  the  difficulty  and  complexity 
of  the  questions  involved  are  treated  with  a  frank 
thoroughness  which  renders  this  chapter  as  valuable 
as  any  of  the  following  twenty  live 

Very  many  of  the  mines  visited  and  clearly  brought 
to  our  notice  deal  with  other  than  the  precious 
metals,  and  mention  may  he  made  of  the  vivid 
descriptions  of  tin  working  in  the  Malay  State-, 
nickel  in  Ontario,  copper  in  Tasmania,  and  graphite 
in  Ceylon.     Lead,  zinc,  mica,  asbestos  and  precious 


si s  are  all  represented  in  these  pages,  and  Dearly 

everj  pan  of  the  Empire  ha-  been  laid  under  contri 
bution.     'I'hc  graphic  accounts  oi  the  districts 
bring  their  features  distinctly  before  the  reader,  and 
it  is  a  further  illustration  oi   tin-  modern  shrinkage 

ol   world  -pace,  that   -o  much  ha  n  and    gUCH 

lengthy  journeys  have  been  undertaken  in  so  Bhort  a 

ti Asa  consequence,  the  result   i-  a  work  com 

pletely   up   to  date  and,    therefore,   oi   exceptional 
value  io  the  mining  engineer,  the  investor  and  the 

-Indent.       Il    i-    worthy  of   a    place  on  any    bookshelf, 

and  ha-  ao  enln d    the   reputation   of   it-  authoi 

as    to    engender    a    desire     for    many     »ucce 

(II.   \.  W.) 


Tin-;  Metallurgy  of  Iron  vnd  Steei  By  Brad- 
ley STOUGHTON.  9  6,  viii.  and  509  pp. 
$3,  post  paid.    (New  York:  Hill  Publishing  Co.) 

A-  -tated  iii  the  preface,  this  Imok  covers  every 
branch  of  the  metallurgy  of  iron  and  Bteel,  bul  the 
attempt  to  deal  fittingly  with  such  a  vast  Bubjecl  in 
a  limited  space  doe-  not  appear  to  have  resulted 
altogether  -ai  isfactorily. 

'flic  great  fault  appear-  to  fe  a  w.nn  .,[  proper 
balance  in  the  treatment  of  the  various  section*; 
certain    portions    are    so    curtailed     a-    to     he    quite 

ele nt  a ry  in  character,  while  others  are  <<\  real   use 

to  students  ami  technical  men:  for  instance 
construction  of  the  blast  furnace  itself  receives 
about  nine  lines  \  This  and  the  various  blast  furnace 
accessories  cake  up  two  and  a  half  pages  of  type, 
while  roll-  are  dealt  with  in  detail  in  about  twenty 
pages,  and  iron  and  steel  founding  in  fifty-five] 

Further,  want  of  care  in  compilation  i-  seemingly 
shown  in  several  erroneous  statements,  notably  with 
regard  to  Sheffield  practice  in  crucible  casl 
manufacture,  the  explanation  of  the  heating  of  metal 
in  the  Kjellin  furnace,  and  the  nomenclature  of 
silicates. 

In  order  to  make  the  rest  of  the  book  intelligible 

to      those      without      the        Iiece->aiy       knowled. 

chemist  ry  and  physics,  a  brief  section  of  about  30  pp. 

i-  introduced  to  Supply  the  defect-.,  i  n  t  he-e  direc- 
tions, in  the  education  of  readers,  and  if  thoroughly 
mastered  would,  no  doubt,  go  a  long  way  towards 
this  end  ;  whether  this  i»  likely  to  be  the  case,  how- 
ever, i-  open  to  serious  doubt,  and  to  properly 
understand  anything  of  modern  metallurgy  a  really 
good  grounding  in  these  sciences  i-  essential.  This 
section  is  marred  by  one  or  two  unfortunate 
examples  al-o. 

On  the  other  hand,  the  principles  of  the  manufac- 
ture of  pig  iron  and  its  purification,  and  the  various 
methods  of  manufacturing  steel  are  very  well  treated, 
as  also  i-  the  mechanical  treatment  of  steel  and  iron 
and  steel  founding  ;  while  the  chapters  on  the 
solution  theory  of  iron  and  steel,  tin-  constitution  of 
steel  and  cast  iron,  and  the  heat  treatment  of  steel 
are  really  admirable  :  if  only  for  these  alone 
hook  i-  well  worth  reading,  bringing,  a-  it  doe-,  this 
constantly  widening  part  of  the  subject  right  up  to 

date. 

The  value  of  the  book  is  largely  increased  by  use- 
ful bibliographies  at  the  end  of  the  chapters,  and  it 
i-  copiously  and  excellently  illustrated  and  well 
printed,  a-  indeed  are  all  those  produced  by  this 
firm. 

It  i-  disappointing,  however,  that  what  is,  in  the 
main,  an  excellent  book,  should  lie  marred  in  the 
directions  noted, and  scarcely, therefore,  does  justice 
to  the  reputation  of  its  author.     (G.H  S. 
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Selected  Transvaal  Patent  Applications. 


Relating  ro  Chemistry,  Metallurgy  and 
Mining. 


Compiled  by  C.  H.  M.  Kisch,   F.M.  Chart.  Inst.  P.  A. 
(London),  Johannesburg  (Member). 

(N.B.—In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification.  The  number 
given  is  thai  of  the  specification,  the  name  that  of  the 
applicant,  and  the  date  that  <f  filing.  J 


(P.)  142  us.  Alexander  John  Arbuckle  (1),  Alfred 
Osborne  2).  Improvements  in  continuous  filter 
-  -      15.4.08. 

(C.)  US  us.  George  Thomas  Plumb.  Improve- 
ments in  signalling  systems  for  mines  and  the  like. 
18.4.08. 

(C.)  144  us.  Alfred  Henry  McNeil.  Improve- 
ment- in  electric  tire  alarm-  and  thermo  indicators. 
Is. 4. os. 

(P.)  145  08.  H.C.Marshall.  New  water  elevator. 
Is. 4. os. 

(P.)  146/08.  S.  S.  Osborn.  Improvements  in 
amalgamators.     Is.  1.08. 

(C.)  148/08.  Horace  George  Nichols.  Improve- 
ment in  or  relating  to  the  separation  of  the  liquid 
and  solid  components  of  a  fluid,  such  as  wet  slimes 
or  ore  pulp  or  for  the  like  or  for  analogous  purposes. 
23.4.08. 

(C.)  149/08.  Frederick  John  Cox.  Improvements 
in  or  relating  to  carburetters.     24.4.08.    , 

(C.)  150/08.  Henri  Herrenschmidt.  Improved 
process  of  manufacturing  bodies  capable  of  conducting 
electricity  in  a  cold  state  by  using  second  class  con- 
ducting bodies.     24.4.08. 

(P.)  152/08.  Alexander  John  Arbuckle  (1),  Alfred 
Oborne  (2).  Improvement-  in  filtering  apparatus. 
25.4.08. 

P.  153/08.  Thomas  Passe.  Improvements  in 
mean-  for  imparting  the  intermittent  rotary  motion 
to  the  bits  or  steels  of  rock  drilling  machines. 
27. 4.  os. 

(P.)  154  08.  Thomas  Passe.  Improvement-  in 
and  in  connection  with  rock  drills  and  like  machines. 
27. 4. os. 

(P.)  155/08.  Robert  Henry  Copeland.  A  new  or 
improved  electrical  process  for  the  smelting  of  gold 
slime- and  apparatus  therefor.     27.4.08. 

(C.)     156/08.     Maximilian     Ogilvie    Tillard.     Im- 
ements  in  loading-boxes  for  inclined  mine  shafts. 
27.4.08. 

(P.)     157  '»s.     William    Archibald    Shearer.     Im- 
provements in  acetylene  gas  lamp-.     30.4.08. 
(P.)     159/08.     .Tame-  Garvie   (1),    Sydney    Arthur 
2).     Improvements  in  valve  motions.     30.4.08. 
P         160/08.       Frederick    Corbishley.      Improved 
sliding  and  folding  partition  tor  dividing  room-  and 
building-  and  tilling  in  openings  of  same.     30.4.08. 

(P.)  161/08.  John  Craig.  Apparatus  for  treating 
diamond  bearing  deposits,  ores  and  the  like  with 
Liquids.     1.5.08. 

(C.)  162  08.  Camille  Bornet.  Improvements  in 
percussion  tools  for  mine-  and  quarries.     1.5.08. 

(P.)     163  os.     Enoch  Kenyon.     An  improved  com- 
bined mercury  trap  and  concentrator  for  use  in  the 
process  of  recovering  metals  from  their  ores.     1.5.08. 
(P.)     164  os.     William  Thomas.     Improved  catch 
for  skips  in  vertical  or  compound  shafts.     2.5.08. 

(P.)  165/08.  Frederick  Victor  William  Swan- 
ton  (1),  Charles  Bramley  (2).     A  new  and  improved 


process  tor  the  production  of  power  by  means  of  the 
combined  action  of  air  or  gas  and  water  and  other 
fluid  upon  the  >ame.      2.5.08. 

(P.)  166  US.  Kenneth  Somerset  Bell.  I m pro ve- 
ments  relating  to  the  -apply  of  fluids  to  bore  noles. 
2.. Vus. 

(P.)  167/08,  George  Ritchie  Lambie.  Improve- 
ment- in  furnace  lire  bars.     2.5.08. 

(P.)  168/08.  Harry  August  Stockman.  Improve- 
ment- in  the  mean-  for  reducing  the  temperature  of 
air  or  gas  admitted  at  the  intake  of  compressing 
plant-:  also  applicable  for  creatingan  artificial  down 
draft  to  di-place  foul  air  from  shafts  or  the  like  or 
for  ventilating  purposes  in  buildings  and  the  like. 
6.5.08. 

(P.)  169/08.  dames  Spry.  Improvements  in 
safety  brake  mechanism  tor  mine  skips,  cages  and 
the  like.     7..V>8. 

(P.)  170/08.  William  Edward  Wyeth.  Process 
for  obtaining  carbonate  of  lead  (commercially  called 
white  lead)  direct  from  the  ore  as  contained  in 
mountain  limestone  and  sandstone.     7.5.08. 

(C.)  171/08.  William  Hooker.  An  automatic 
apparatus  for  supplying  air  for  various  purposes. 
8.5.08. 

(P.)  172/08.  William  Hooker.  An  improved 
primary  electrical  battery.     8.5.08. 

(C)  173/08.  Ernest  Schonberg.  Improved  means 
for  preventing  damage  or  breakage  at  the  working 
parts  of  grinding  or  crushing  machines.     8.5.08. 

(P.)  174/08.  Hugh  Young  Glen.  Improvements 
in  explosives.     11.5.98. 

(P.)  175/08.  Hugh  Young  Glen.  Improvements 
in  explosives.     11  J  us. 

(P.)  176/08.  Robert  MeConochie  Brown  (1), 
John  Dillon  (2).  Improvements  in  driving  means 
for  vibrating  or  shaking  and  concentrating  tables 
and  the  like.     11.5.08. 


Changes  of  Addresses. 


Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  of 
Journals  or  Notices.  The  Secretary  should  be  at  once 
notified  of yion-receipt  of  Journals  and  Notices. 
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The  Twelfth  Annual  General  Meeting  of  the 
:y  was  held  in  the  Chamber  of  Mines,  on 
Saturday,  May  16th,  Prof.  J.  Yates  (President), 
in  the  chair.      There  were  also  present  : — 

60  Members:  Dr.  1>.  Macaulay,  .Messrs.  T. 
Lane  Carter.  F.  F.  Alexander,  R.  G.  Bevington, 
W  EL  Dowling.  K.  L.  Graham,  A.  McA.  Johnston, 
A.  Richardson,  G.  O.  Smart,  Prof.  G.  11.  Stanley, 
11  A.  White.  Prof.  .!.  A.  Wilkinson,  W.  A. 
Caldecott,  W.  Cullen,  R.  W.  Atkin,  S.  G.  Bartlett, 
W.  Beaver,  F.  W.  Cindel,  M.  H.  Coombe,  G.  A. 
Darling,  A.  D.  Gilmour,  J.  Gray,  F.  <;.  Guthrie, 
A.  G.  Hover,  M.  Inglis.  Dr.  L.  G.  Irvine,  11.  R. 
Jolly,  J.  A.  Jones,  E.  J.  Laschinger,  <;.  A. 
Lawson,  Hv.  Lea,  Jas.  Lea.  W.  D'A.  Lloyd, 
W.  P.  0.  Macqueen,  G.  Melvill,  -I.  E.  Metcalf, 
H.  Meyer,  J.  T.  Milligan,  A.  Mitchell,  1'.  T. 
Morrisby,  F.  B.  Ogle,  Prof.  J.  Orr,  J.  F.  Pyles, 
E.  T.  Rand,  YV.  H.  Roe,  O.  D.  Ross,  A.  Salkinson, 
W.  Sharp,  F.  L.  Simmons,  S.  H.  Sir.-!-.  R.  Stokes, 
W.  H.  Stout,  J.  A.  Taylor,  W.  Taylor,  J.  F. 
Thomas,  A.  D.  Viney,  J.  F.  Walker  and  J.  1'. 
Ward. 

15  Associates  :  Messrs.  H.  G.  Brickhill,  W.  M. 
Coulter,  J.  Cronin,  C.  L.  Dewar,  A.  L.  Edwards, 
J.  H.  Harris,  C.  B.  Hilliard,  H.  A.  ( >wen,  H.  B. 
Powter,  B.  Southwell,  A.  Thomas.  W.  F.  Thorpe, 
C.  Toombs,  W.  Waters,  and  L.  J.  Wilmoth. 

14  Visitors  and  Fred.  Pvowland,  Secretary. 

The  minutes  of  the  previous  monthly  meeting 
as  published  in  the  Journal,  were  confirmed. 

NEW    MEMBERS. 

Messrs.  W.  Beaver  and  W.  Taylor  were  elected 
scrutineers,  and  after  their  scrutiny  of  the  ballot 
papers,  the  Chairman  announced  that  the  candi- 
dates for  membership  had  been  duly  elected,  as 
follows  : — 

Brownixo.  Edward,  Robinson  G.    M.    Co.,    Ltd., 
P.  O.  Box  1024,  Johanneshuru.   Mining  Engineer. 


lLKXANDER,  Gaika  Mine, 

que,  Rhodesia. 

v     M  \  ii  in  iv,    <  !yldesdale    I  .    Ltd., 

\\  olvehoek,  O.R.C.     <  Jolliery  Mam 
Harris,  J.  II.,   P.  O.  Box  30,  I  leveland,  Transvaal. 

Amalgamator.     (  Transfer  from  Associate,  J,'"//.j 
Macdonald,    Peter   Archibald,    Etna    Develop- 

nt  Co.,  Ltd.,  Gatooraa,   Rhodesia.     Mill  and 

<  Jyanide  Man;  c 
Wilmoth,     Leslie    James,    Simmer     and 

Proprietary    Mines,   Ltd.,   P.  0.   Box   192,  I 

miston,    Transvaal.     Assayer.     <  ■  from 

Way.  Edward  John,  Kleinfontein  Group,  Benoni, 
Transvaal.     Consulting  Engineer. 

Weston,  Eustace  Moriarty,  Kami  Collieries, 
Ltd.,  P.  0.  Box  13,  Brakpan,  Transvaal.  Mine 
Manager     ( T  \  'oil.) 

The  Secretary  announced  that  the  t"ll" 
gentlemen  had  Keen  admitted  as  Ass 
the  Council  since  tl.  t     era]  meeting  : 

Powrie,  Donald  E.,  Rose  Deep,  Ltd.,  P.  0.  B 

i  renniston,  Transvaal. 
Prick,  Walter  Samuel  Vincent,  P.  0.  Box  1001, 

Johannesburg.     Miner. 
Ree<  k.  Frederick  Bennett,   Homestake  Mining 
.    Ltd.,    "  The  Smead," 

U.S.A.     Assistant,  Re6nery  Department. 
Wheler,   Aubrey  Stuart,  e/o  S.    W.    Jameson, 

Esq.,  52,  Ashley  Gardens,  Westminster,  London, 

S.W.     Mining  Engineer. 

The  President  called  upon  the  Secretary  to 
read  the  Council's  Annual  Report   and  the  S 
ment  of  Account-. 


ANNUAL  REPORT  OF  COUNCIL. 


Your  Council  has  much  pleasure  in  submitting 
its    Report    upon    the    work   of   the    past    year. 

together  with  a  Statement  of  Accounts  and 
Balance  Sheet  for  the  twelve  months  ending  the 
1st  June,  I 

The  depression,  alluded  to  in  the  last  Report, 
has  not  yet  passed  away,  and  its  results  are  again 
reflected  in  the  accounts  before  you.  It  i.;  only 
by  the  exercise  of  much  care  and  attention  to 
detail  that  the  Society  is  still  in  an  excellent 
financial  position.  The  revenue  for  the  year 
shows  a  decrease  of  £33  2s.  2d.,  a  decrease  which 
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•would  have  been  much  greater  but   for  the  un- 
remitting efforts  of  the    Finance  Committee  in 

-sfully  dealing  with  the  outstanding  sub- 
scriptions, although  at  the  cost  of  a  great  deal 
of   extra   correspondence    and    appeals    to    the 

members  in  arrear.  In  this  connection  it  is 
ssary  to  point  out,  that  according  to  the 
rules  all  subscriptions  become  due  on  the  1st 
July  in  each  year,  and  are  payable  in  advance, 
and  your  Council  would  earnestly  impress  upon 
all  the  desirability  for  compliance  with  that  rule. 
The  Society  does  not,  as  yet,  enjoy  any  revenue 
from  invested  funds,  such  as  is  the  case  with  the 
majority  of  Home  Societies,  and  the  non-payment 
of  subscriptions  on  the  due  date  renders  it 
extremely  difficult  for  your  Council  to  carry  on 
the  work  of  the  Society  towards  the  end  of  the 
financial  year,  and  to  give  the  amount  of  matter 
in  the  Journal  which  it  could  and  would  give  if 
the  requisite  funds  were  available.  On  the  other 
hand,  it  will  be  noticed  that,  despite  a  slight 
increase  in  general  expenditure,  principally  due 
to  the  reprinting  of  the  rules,  an  allowance  of  £3 
a  month  for  clerical  assistance,  and  depreciation 
on  furniture,  the  total  expenditure  has  been 
•decreased  by  nearly  £160. 

The  Balance  Sheet  shows  that  our  immediate 
liabilities  are  exceeded  by  our  cash  assets  by 
over  £170,  an  eminently  satisfactory  position. 
The  stock  in  hand  of  the  Society's  Transactions 
shows  an  increase  in  value  of  £276  Is.  7d.,  due 
to  the  cost  upon  completion  of  Volumes  IV.  and 
VII.,  and  the  addition  of  Volume  VIII.  The  actual 
receipts  from  the  sale  of  the  several  volumes 
amounted  during  the  year  to  £218  18s.  8d., 
which  amount  has  been  applied  to  reducing  the 
debit  balances  against  each  volume.  Sundry 
debtors  (of  which  £201  16s.  lOd.  is  at  our  credit 
at  Edinburgh,  and  is  being  drawn  upon)  show  a 
decrease  of  nearly  £100  compared  with  last  year, 
and  it  is  hoped  during  the  coming  year  to  elimi- 
nate this.  There  is  a  slight  increase  in  the 
amount  of  provision  for  doubtful  debts,  due  to 
the  recovery  of  an  outstanding  account. 

As  usual,  nothing  has  been  taken  into  account 
for  the  unpaid  subscriptions,  amounting  to 
£279  6s.  for  the  past  year.  It  is  difficult  to 
estimate  how  much  of  this  is  likely  to  be  recovered 
but  it  may  be  mentioned  here  that  the  Council 
has,  with  great  regret,  been  compelled  to  erase 
the  names  of  77  members,  31  associates,  and  1 
student  from  the  roll  for  non-payment  of  arrears. 
The  Council  desires  to  point  out  that  in  no  case 
has  anyone  been  struck  off,  until  he  was  over  two 
years  in  arrears  with  his  subscription. 

Turning  from  the  financial  aspect  to  the  prac- 
tical work  of  the  Society,  it  is  pleasing  to  record 
that  62  members,  72  associates  and  14  students 
have  been  elected  and  admitted  during  the  year 


nine  of  the  new  members  being  associates  who 
have  transferred.  The  Council  regrets  that  12 
members,  22  associates  and  2  students  have  found 
it  necessary  to  resign,  while  the  Society  has 
suffered  the  loss  from  death  of  the  following  8 
members  and  -1  associates: — 

Members  :  Messrs.  It.  Camerer,  E.  D.  Chester, 
T.  Francis,  C.  Gluyas,  F.  G.  Knox-Little,  H.  T. 
Pitt,  W.  Kotf,  and  H.  A.  Tilghman. 

Associates:  Messrs.  W.  V.  Hunt.  C.  L.Johnson, 
J.  G.  Johnson,  and  -I.  Perrin. 

The  tables  with  reference  to  yearly  membership 
and  its  world-wide  distribution  are  to  be  seen  on 
the  opposite  page. 

Twelve  Ordinary  General  Meetings  and  one 
Special  General  Meeting  have  been  held  in  the 
past  year,  at  which  the  usual  business  of  the 
Society  was  transacted,  including  the  reading  and 
discussion  of  many  interesting  and  important 
papers. 

The  attendance  at  the  monthly  meetings  has 
been  maintained,  the  average  attendance  being  66. 

Several  interesting  visits  to  mines  have  taken 
place  during  the  year  under  review,  and  the 
educational  and  practical  value  of  these  excursions 
has  been  highly  appreciated.  These  visits  will  lie 
continued  during  the  coming  year. 

The  Annual  Dinner  was  one  of  the  most 
successful  which  the  Society  has  yet  held,  the 
attendance  being  large  and  the  speeches  of  con- 
siderable political  and  economic  importance. 

The  Journal  continues  to  be  one  of  the  best 
of  its  kind  published  in  the  mining  world,  and, 
according  to  reports  received  from  various  members 
while  travelling  in  the  United  Kingdom,  Australia, 
America,  and  elsewhere,  its  value  to  the  mining 
and  metallurgical  profession  is  very  highly  spoken 
of. 

The  meetings  of  the  Council  have  numbered  13, 
and  the  average  attendance  has  been  13. 

The  attendances  of  the  members  of  Council  are 
as  follows  : — 


Mr.  F.  F.  Alexander     8 
..    R.  G.  Bevington   10 
„    W.  A.  Caldecott     4 
.,    A.  F.  Crosse    . 
,,    W.  R,    Dowling 
.,    K.  L.  Graham... 
..    A.  Heymann   ... 
F.  H.  Johnson 


Dr. 


1).  Macaulay   ... 

,,    J.  Moii- 
Mr.  S.  H.  Pearce  ... 
ll  „    A.  Richardson... 
10!  „    G.  O.  Smart    ... 
Prof.  G.  H.  Stanley 
Mr.  A.  Whitby       ... 
„    H.  A.  White    ... 


10 
4 


9 
9 
9 
11 
13 
A.  McA.  Johnston  ID  Prof.  J.  A.  Wilkinson   12 
„    J.  Littlejohn    ...      6     ,,     J.  Vate^  ...    12 

Monthly  meetings  of  the  Publications  and 
Finance  Committees  have  taken  place,  at  which 
the  members  of  those  committees  have  been  most 
regular  in  their  attendance.  The  F'ditorial  Com- 
mittee has  also  met  when  required,  and  the 
members  of  these  committees  have  done  a  large 
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Tablk  I. 


]|,.ii.  member 
Life  members 
Members 
Associates 
Students 


June, 


June, 


III 


I 
81 


Mil 


June, 


I 
IliT 
180 


June, 


I  I 

I 

81 


June, 


'.I 

I 

291 

243 


June, 


13 

1 
III 
281 


54  87         107  544       736     l,( ,030    1,0 


June, 
1904. 


18 

V* 

639 
338 

I 


June 


3 
680 
321 

8 


16 

I 
680 
31  I 

I 


17 

7 


is 
618 

is 


ASSOCI  ITES. 

Distribution. 

,L. 

i  lulu 

Mi 

Transvaal  i  Witwal  ersrancl) 

5 

2 

416 

17.7 

596 

Do.         (outside  districts) 

— 

— 

:;i 

25 

— 

59 

Rhodesia 

— 

— 

53 

12 

— 

95 

Cape    Colony,    O.R.C.,   and 

Natal     ... 

1 

1 

6 

3 

— 

11 

liiitish  East  iV  \\  esl ,  French 

W.  iV  Portuguese  17.  Afi  ica 

— 

— 

4 

3 

— 

i 

British  Isles 

9 

■  ) 

48 

30 

1 

Australasia 

— 

1 

/ 

22 

— 

Dominion  of  ( 'anada 

— 

— 

— 

3 

— 

3 

India  and  Burma  ... 

— 

— 

— 

6 

— 

6 

Europe 

— 

— 

•  i 

5 

1 

11 

United  States  of  America  ... 

3 

1 

•21 

28 

— 

.-,:; 

Central  and  South  America 

— 

— 

o 

1 

— 

6 

Mexico     ... 

— 

— 

1 

13 

— 

14 

!'»<  unco 

— 

— 

— 

2 

— 

■j 

Dutch  East  Indies 

— 

— 

6 

•  > 

— 

11 

China  and  Ivorea  ... 

— 

— 

— 

5 

— 

5 

Federated  Malay  States 

— 

— 

•_> 

1 

— 

Addre>>es  Wanted 

— 

— 

10 

6 

— 

16 

Total 

IS 

7 

G1S 

18 

1,018 

amount  of  work,  which  the  Society  cannot  too 
highly  recognise. 

At  the  beginning  of  the  year  your  Council,  in 
accordance  with  the  resolution  passed  at  the  last 
Annual  Meeting,  transmitted  to  the  Government 
a  petition  from  the  Society,  praying  that  the  status 
quo  of  the  Patents  Office  be  maintained.  This 
petition,  which  was  forwarded  along  with  one 
from  our  sister  society,  the  Transvaal  Institute 
of  Mechanical  Engineers,  did  not,  however,  have 
the  desired  effect,  but  it  brought  from  the 
Attorney-General  a  declaration,  that  the  whole 
matter  would  be  reconsidered  later,  possibly 
during  the  ensuing  session. 

The  Seymour  library  still  continues  its  career  of 
usefulness,  a  large  number  of  books  having  been 
added  during  the  year,  which  will  make  its  value 
much  greater.  In  this  connection  our  thanks  are 
due  to  our  representative  on  the  Book  Committee, 
Dr.  Moir,  and  also  to  those  members  of  the  Society 


who  have  so  willingly  given  their  -  rolun- 

tarih  pi  >posals  for  new  1 ks   and 

journals.      With  the  completion  of  the  pern. 
building  of  the  Transvaal  University  ( 
Plein  be  library  will,  during  the  year,  be 

remoA  cial  rooms  provided  f<  >r  this  purp  >-e. 

During  the  year  many  Commissions  were 
appointed  by  the  Government  to  investigate  and 
report  on  matters  connected  with  the  gold  ind 
The  Mining  Regulations  Commission,  in  dealing 
with  the  regulations  obtaining  on  our  mines, 
detailed  and  instructive  investiga- 
tion of  ventilation,  first  aid  work,  salutation, 
education,  and  the  question  of  certificates,  and 
much  important  evidence  was  laid  before  the 
Commission  by  members  of  the  Society,  including 
Prof.  irates,  Dr.  Moir,  Dr.  Irvine,  and  others. 
We  were  also  well  represented  by  our  members 
before  the  Mining  Industry  Commission,  which 
entered  very  largely  into  the  labour  question  on 
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these   fields,    and    whose   majority   and    minority 
reports  are  now  before  the  public. 

The  President  was  appointed  judge  in  the 
underground  trials  of  the  South  African   Mines 

Drill  Contest,  recently  held  on  the  property 
of  the  Robinson  <;.  M.  Co.,  a  competition  which 
has  resulted  in  a  similar  one  being  projected 
under  the  joint  auspices  of  the  Government  and 

the  Chamber  of  Mines,  and  to  be  known  as  the 
"Transvaal  Stope  Drill  Competition,  1909."  The 
lent  and  many  others  of  our  members  have 
been  appointed  on  the  Committee  of  these  trials, 
and  in  many  quarters  it  is  expected  that,  as  the 
result  of  the  liberal  prize  scheme,  amounting  to 
),  a  satisfactory  stope  drill  capable  of 
largely  supplanting  hand  drilling  will  be  secured. 

In  view  of  the  number  of  members  outside 
South  Africa  the  Council  decided  to  recommend 
the  appointment  of  representatives  of  the  Society 
in  the  chief  mining  centres  of  the  world.  This 
recommendation  was  unanimously  endorsed  by  a 
general  meeting  of  members,  and  the  election  of 
suitable  corresponding  members  of  Council  is  now 
in  progress.  Besides  marking  the  international 
scope  of  the  Society's  operations,  it  is  hoped  that 
this  departure  will  serve  to  increase  our  member- 
ship, and  to  add  increased  interest  and  variety  to 
our  proceedings,  by  securing  papers  and  contri- 
butions to  discussion  from  the  widest  possible  field. 

Your  Council  is  also  co-operating  with  the 
Transvaal  Institute  of  Mechanical  Engineers  and 
other  institutions  in  the  formation  of  a  joint 
Standardisation  Committee  for  the  purpose  of 
considering  the  advisability  of  altering  the  British 
Standard  Specification  for  cement  testing  to  suit 
local  conditions.  The  question  as  to  whether 
such  committee  might  also  deal  with  advantage 
with  other  materials  affected  by  local  conditions, 
such  as  local  building  material,  timber,  stone,  etc., 
will  also  be  considered. 

In  conclusion,  the  Society  has  once  again  to 
express  its  grateful  thanks  to  the  Transvaal 
Chamber  of  Mines  for  the  use  of  the  Council 
Chamber  for  our  monthly  meetings  ;  to  your 
Hon.  Treasurer.  Mr.  James  Littlejohn  ;  to  your 
Auditor.  Mr.  A.  Aiken,  for  again  auditing 
the  Society's  books  and  accounts  ;  to  your  Hon. 
Solicitor.-,  Messrs.  van  Hulsteyn,  Feltham  and 
Fry  :  and  to  the  local  Press  for  the  space  and 
publicity  given  to  the  proceedings  of  the  Society, 
and  notices  of  its  various  activities. 

The  President  :  I  formally  move  the 
adoption  of  the  report  and  accounts,  and  in  doing 
so  I  should  like  to  congratulate  the  members 
upon  the  strong  position  the  Society  is  in  to-day. 

Mr.  R.  G.  Bevington  :  I  beg  to  second  the 
resolution.  In  doing  so  I  should  like,  as  a 
member  of  the  Finance  Committee,  to  refer  to  the 


matter  of  the  payment  of  subscriptions.  As  the- 
Society  has  no  revenue  from  invested  funds,  it  is- 
necessary  that  aubscripti  mis  should  be  paid  at 
the  commencement  of  the  financial  year  in  order 
to  place  the  Council  in  the  possession  of  money 
to  work  upon.  I  am  sure  it  is  only  necessary  to 
bring  this  matter  to  the  notice  of  members  in 
order  to  obtain  their  co-operation,  and  also  to 
avoid  the  expense  and  trouble  of  many  reminders. 
I  also  wish  to  impress  upon  members  the  fact 
that  every  consideration  has  been  given  before  a 
member's  name  has  been  removed  from  the  roll, 
more  esr/ecially  when  a  member  has  been  in 
straitened  circumstances.  There  are,  however,  quite 
a  number  of  members  who  have  not  even  replied 
once  to  the  many  notices  issued,  and  there  are  also- 
many  who  have  gone  away  and  left  no  address. 

The  Peport  and  Accounts  were  adoped  unani- 
mously. 

ELECTION    OF    OFFICERS. 

The  President  then  announced  the  election 
of  officers,  as  contained  in  the  following  report 
from  the  scrutineers  : — 

Johannesburg,  20th  June,  1908. 
The  Chairman, 

Annual  General  Meeting  of  Members. 
Dear  Sir, — We  hereby  certify  that  we  have  this 
day  examined  147  voting  papers,  handed  to  us  by 
the  Secretary,  three  of  which  were  invalid  for  one^ 
reason  or  another. 

The  following  is  the  result  of  our  scrutiny : — 

President  : 

Unanimously  Elected.     Mr.  R.  G.  Bevington. 

Vice-Presidents  : 

Elected.  Votes. 

1.  Mr.  A.  McA.  Johnston        ...  ...      9(> 

2.  Mr.  T.  Lane  Carter  ...  ...     80 

3.  Dr.  J.  Moir  ...  ...  ...      70 

Not  Elect,:!. 

4.  Mr.  W.  K  Dowling  ...  ...  62 

5.  Mr.  H.  A.  White  ...  ...  58 

6.  Mr.  A.  Whitby   ...  ...  ...  46 

Hon.  Treasurer  : 

Unanimously  Elected.     Mr.  James  Littlejohn. 

Members  of  Council  : 

Elected. 

1.  Mr.  W.  P.  Dowling  ...  ...  120 

2.  Prof.  G   H.  Stanley  ...  ...  119 

3.  Mr.  H.  A.  White  ...  ...  115 

4.  Mr.  A.  Whitby    ...  ...  ...  114 

5.  Mr.  K.  L.  Graham  ...  ...  112 

6.  Prof   J.  A.  Wilkinson  ...  ...  110 

7.  Mr.  C.  B.  Saner...  ...  ...  101 


8.  Mr.  G.  O.  Smart 

9.  Mr.  A.  Pichardson 

10.  Mr.  C.  B.  Kingston 

11.  Mr.  J.  E.  Thomas 

12.  Mr.  E.  H.  Croghan 


100 
96 
83 

83 
72 
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13. 

Mr. 

A.  Hermann 

14. 

Mr. 

<;.  Melvill    ... 

15. 

Mr. 

W    Beaver    ... 

16. 

Mr. 

•l.  T.  Milligan 

17. 

Mr. 

W.  Taylor    ... 

18. 

Mr. 

J.  P.  Ward    . . . 

...  52 

...  4G 

...  42 

...  39 

...  34 

...  29 

Yours  faithfully, 

Sgd        JAS.    <  rRAY, 

„         J  as.  Lea, 

P.  T.  Morrisby,  ]  Scrutineers. 
A.  L.  Edwards, 
W.  K.  Thorpe, 

The  President  :  I  think  we  are  to  be  con- 
gratulated on  the  new  officers.  I  really  do  think 
we  have  done  remarkably  well  in  our  selection, 
and  on  your  behalf  I  extend  a  hearty  welcome  to 
the  new  President  and  the  other  members  of  the 
Council. 

Mr.  R.  G.  Bevington  :  I  am  deeply  sensible 
of  the  great  honour  which  has  fallen  upon  me  in 
becoming  President  of  this  Society.  I  hope, 
with  your  co-operation,  I  shall  be  able  to  go 
through  with  it,  and  hand  the  office  over  to  my 
successor  as  Prof.  Yates  does  to  me.  I  trust 
that  during  the  ensuing  year  you  will  assist 
me  in  every  possible  way,  so  that  our  Society 
may  continue  to  be  the  success  it  has  been  in  the 
past,  and.  if  possible,  to  make  it  a  greater  success. 

The  President  :  In  connection  with  the 
elections,  we  would  be  lacking  in  our  duty  if  Ave 
did  not  propose  a  vote  of  thanks  to  the  scrutineers 
who  have  devoted  most  of  the  day  to  the  ballot. 
I  move  a  vote  of  thanks  to  those  gentlemen  for 
their  work. 

IVlr.  J  as.  Gray:  On  behalf  of  the  other 
scrutineers  and  myself  I  would  state  that  it  was 
a  pleasure  for  us  to  do  the  work,  and  we  desire 
to  record  our  thanks  for  the  hospitality  extended 
by  the  Society  through  the  Secretary. 

AUDITOR. 
Mr.  Aiken  was  appointed  auditor  on  the  motion 
of    Mr.    W.    Cullen,    seconded    by    Prof.    J.    A. 
Wilkinson. 

PRESENTATION    OF    MEDALS. 

The  President :  It  is  nearly  two  years  since 
Drs.  Macaulay  and  Irvine  gave  us  their  paper 
on  "Safety  Measures  in  Mining,"  the  discussion 
on  which  you  remember  continued  about  twelve 
months,  in  fact,  so  long  that  it  tided  over  the 
last  annual  meeting,  and  therefore  it  was  not 
possible  to  present  the  medals  at  that  meeting. 
Then  Dr.  Irvine  went  home  for  six  months,  and 
on  his  return  Dr.  Macaulay  left  us  for  four 
months.  This  explains  the  somewhat  belated 
presentation,  which  is  about  to  be  made.  It  is 
a  very  great  pleasure  for  me  to-night  to  present 


these  medals  to  Drs.  [rvine  and  Macaulay,  and  I 
think  they  are  well  entitled  to  this  reward.  It 
is,  as  1  have  said,  sometime  since  this  room 
witnessed  that  notable  discussion,  but  although 
the  paper  has  become  a  matter  of  history,  yet 
every  one  who  goes  along  the  reef  sees  daily  the 
result  of  that  paper  and  the  discussion  thereon. 
W  •  see  it  in  the  improved  conditions  which  are 
obtaining  at  present.  It  is  indeed  a  great  work 
tins  looking  after  the  health  of  our  miners,  and 
our  friends  Drs.  Macaulay  and  Irvine  are  well 
entitled  to  all  that  we  have  given  them.  1  have 
also  to  refer  to  Mr.  Whitby,  who,  1  am  sorry  to 
say,  has  just  been  undergoing  an  operation,  but 
is  progressing  very  favourably.  He  is  one  of 
the  hardest  workers  on  our  Council,  and  the 
diploma  which  he  is  about  to  receive  is  a  small 
token  of  our  recognition  of  his  work  and  of  his 
paper  "Routine  Assaying  on  the  Rand."  We 
all  hope  he  will  have  a  speedy  recovery  and  that 
he  will  come  along  as  frequently  in  the  future  as 
in  the  past.  I  have  the  honour  and  pleasure  of 
presenting  you,  Dr.  Macaulay  and  Dr.  Irvine, 
with  these  medals  and  diplomas,  and  we  express 
the  hope  that  you  will  long  continue  in  the  good 
wort  that  you  have  so  well  begun. 

Dr.  D.  Macaulay,  M.L.A.  :  We  have  talked 
so  much  and  to  such  good  effect  in  this  Society, 
that  is  unnecessary  for  me  to  say  very 
much  on  this  occasion,  except  to  thank  you 
for  this  appreciation  of  the  little  work  which  we 
were  enabled  and  privileged  to  do  for  the 
Society,  and  also  for  the  mining  industry  in  this 
country.  If  I  were  going  to  dilate  on  is  topic  I 
might  say  that  this  might  be  reckoned  .  memor- 
able occasion  in  the  history  of  y<  ur  Society  as 
well  as  in  the  history  of  the  mining  industry  of 
this  country ;  that  is  to  say,  you  have  found 
occasion  to  present  your  highest  award  to  two 
humble  workers  in  a  field  which  is  only  apparently 
remotely  associated  with  the  work  which  you  are 
engaged  upon,  but  which  you  found,  when 
brought  to  your  notice,  was  intimately  associated 
with  the  welfare  and  condition  of  w<  rk  of  the 
men  on  these  fields.  Dr.  Irvine  and  myself 
have  found  our  chief  satisfaction  in  the  fact  that 
the  work  which  we  have  done  with  your  assist- 
ance and  the  criticisms  which  you  were  able  to 
make  has  brought  to  the  notice  of  the  powers 
that  be  a  very  important  aspect  of  mining,  and 
we  hope  that  the  result  will  be  to  prove  what  we 
asserted  in  our  second  paper,  namely,  that  mining 
in  this  country  can  be  made  as  health/  as  any 
other  kind  of  work. 

Dr.  L.  G.  Irvine  :  I  have  little  to  add  to  what 
Dr.  Macaulay  has  said.  We  both  thank  )ou 
very  warmly  for  this  mark  of  youi   appreciation. 

I  think  it  is  a  very  great  tribute  to  the  catholicity 
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which  animates  your  work  in  this  Society  thai 
you,  .1-  Dr.  Macaulaj  has  said,  have  given  these 
diplomas  and  medals  to  the  writer-  of  a  | 
which  was  quite  non  technical,  which  was  really 
more  medical  than  technical,  but  which,  never 
theless,  you  recognised  as  being  intimately 
associated  with  the  work  which  you  are  carrying 
mi.  Since  we  came  into  this  Society  we  have 
always  wjcognised  this  catholic  spirit  which  you 
especially  showed  by  the  welcome  you  g&\ 
when  we  brought  forward  that  particular  aspect 
df  mining  work.  Reform  comes  very  slowly.  It 
is  a  verj  long  time sin< e  we  discussed  these  thine.-, 
and  there  is  still  a  good  deal  to  be  done,  but  I 
hope,  that  as  a  result  of  the  work  of  the  Com 
mission  which  is  sitting  now,  we  shall  get  a 
step  or  twn  further  in  advance.  Dr.  Macaulay 
and  1  want  to  see  the  leader-  of  the  mining 
industry  and  those  associated  with  the  work  of 
the  mines  taking  these  matters  to  heart.  We 
want  to  see  the  initiative  in  health  reform  come, 
not  from  the  Mines  Department,  but  from  the 
mining  industry  and  from  the  mine  officials 
themselves.  Because  we  are  quite  convinced 
that  it  only  wants  really  serious  and  earnest 
co-operation  between  mining  officials  from  the 
highest  to  the  lowest  to  make  an  immense 
improvement  in  the  conditions  which  now  obtain. 
That  would  be  to  us  the  greatest  reward  for  the 
little  work  we  have  done,  to  see  the  people  con- 
nected with  mining  take  these  matters  to  heart, 
and  do  them  off  their  own  bat,  and  not  lie 
compelled  to  give  effect  to  the  measures  which 
are  so  necessary  to  make  the  conditions  of  mining 
here  as  perfect  as  they  can  be. 

The  President :  In  connectioo  with  these 
medals.  T  move  a  vote  of  thanks  to  Dr.  Kirke 
Rose  of  the  Royal  Mint,  London,  who  rendered 
us  such  valuable  assistance  in  connection  with 
the  procuring  of  these  medals. 

This  motion  was  carried  by  acclamation. 

General  Business 
Mr.  E.  J.  Laschinger  :  Under  the  heading 
of  general  business  there  is  a  matter  which  I  should 
like  to  bring  forward,  and  which  I  have  very 
much  at  heart,  not  only  as  a  member  of  this 
Society,  but  as  a  member  of  other  technical 
societies  on  the  Rand.  The  opening  for  the 
matter  which  I  am  about  to  bring  forward  was 
very  aptly  given  me  by  the  new  President, 
who  referred  to  co-operation.  It  is  on  occasions 
of  this  kind  that  matters  of  policy  are  properly 
discussed,  and  at  the  last  annual  meeting  quite  a 
lot  of  matters  of  policy  were  brought  forward. 
What  I  want  to  see  is  more  co-operation  between 
the  technical  societies  of  the  Rand.  I  wish  no 
one  to  be  under  any  misapprehension  as  to  what 
I  mean.      I  do  not  mean  amalgamation  or  aftilia- 


i i< -ii.  or  anything  of  thai   Bort.     But   the.. 
various    matter-  on  which  the  technical  me 
the  I ;.i nd  can  co-operate,  because  they  are  equally 
ited,     <  me  aspect  i-  i  hi  >ect.    We 

have  here  quite  a   number  ol   technical 
of   which  this    is    numerically   the  .   and 

I,    therefore,  wish  to   bring   tin-  matter 
this  Society  especially. 

Then-  are  more  technical  men  coi  centrated  in 

a   -mall  area  here  than  in    any  other  centre  in  the 
world,  and  we  do  nut    come  enough    into   c 

with  each  other.     There  is  too  much  cepai 
We    ought    to    know     each    other   better, 
the  only    way    to    do    that    i-    to    have    some 
kind    of  social    intercourse    in  rooms    set    apart 
for  tiie  purpose,   rooms   open  all  day   and   into 
the    evening,    with    -nine-    one    to    look    after 

them.  We  would  have  a  library  there, 
men  from  the  mines  all  along  the  Reef  could  at 
any  moment  look  at  the  exchange-  of  all  the 
technical  journals  of  tic- world.  If  a  suggestion 
emanated  from  the  Chemical,  Metallurgical  and 
Mining  Society.  I  believe  it  would  be  warmly 
welcomed  by  other  kindred  bodies,  and  I  hope 
that  this  year  will  see  inaugurated  more  of  the 
■  rathe  spirit.  In  conclusion,  1  should  like 
to  refer  to  the  very  fine  report  which  the  Council 
have  presented  to-night.  There  is  nothing  in  the 
report  which  indicate-  that  the  Council  hav<  _  I 
••-welled  head."  and  there  i-  nothing  there-  upon 
which  the  Council  congratulate  them-  -  I 
highly  or  inflate  themselves  with  pride,  and  it  is 
quite  possible  that  they  had  in  mind  one  of  the 
savings  of  the  Old  Book,  "Pride  goeth  before 
destruction,  and  a  haughty  spirit  before  a  fall." 

Prof.  J.  A.  Wilkinson:  Has  Mr.  Laschinger 
any  motion  to  bring  forward  on  this  matter, 
because  we  have  heard  of  this  before  in  the 
Chemical  Society,  and  I  must  say,  I  am  sur] 
that  this  stalking  horse  has  been  led  in  again  by 
Mr.  Laschinger. 

The  President  :  Possibly  you  regard  th 
too  serious  a  matter  to  be  discussed  to-night.  The 
new  Council  will  bear  it  in  mind. 

FVIr.  E.  J.  Laschinger:  With  regard  to  the 
question  raised  by  Prof.  Wilkinson,  I  have  no 
hesitation  in  putting  it  to  the  meeting  as  a 
simple  proposition.  I  should  like  to  put  it  for- 
ward in  the  positive  sense,  "That  it  is  the 
feeling  of  this  meeting  that  a  greater  amount  of 
co  operation  amongst  the  various  technical  socie- 
ties on  the  Land  will  be  to  the  benefit  of  the 
technical  professions  here." 

The  resolution  was  duly  seconded. 

Prof.  J.  A.  Wilkinson:  la  this  motion  in 
order  ? 

The  President :  I  believe  it  is  quite  in  order. 
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Mr.  C.  T.  Gardiner  :  1  think  there  should  be 
more  notice  given  of  a  resolution  like  this.  I 
am  rather  inclined,  with  all  deference  to  Mr. 
Laschinger,  to  think  that  this  approaches  amal- 
gamation. There  are  difficulties  which  I  will 
not  dwell  on  now,  and  I  think  this  resolution 
should  be  brought  up  at  another  meeting,  after 
due  notice,  and  then  the  feeling  of  the  meeting 
can  be  tested. 

The  President  :  I  would  like  to  point  out 
that  the  resolution  really  commits  the  Society  to 
nothing,  and  it  is  therefore  for  you  now  to  either 
move    an    amendment     or    accept    the    original 

motion. 

Prof.  J.  A.  Wilkinson:  I  do  not  wish  to  raise 
an  obstruction  to  the  spirit  of  the  motion  which 
Mr.  Lasuhinger  has  brought  forward,  but,  as  I 
said,  this  i<  not  the  first  time  such  a  proposition 
has  been  discussed  here.  If  it  has  not  been  dis- 
cussed in  open  meeting,  it  certainly  has  been 
discussed  for  some  long  time  past  in  Council. 
This  matter  of  co-operation  is  purely  a  matter  of 
finance.  Now,  we  are  not  financially  strong. 
Every  member  of  the  Finance  Committee  knows 
that  we  have  had  to  struggle  hard  to  present  the 
balance  sheet,  which  has  been  placed  before  you 
tonight.  You  all  know  this  is  a  time  of  depres- 
sion, and,  therefore,  I  do  not  think  any  member 
of  the  Council  can  look  forward  to  the  coming 
)ear  with  any  sense  of  assurance  in  his  mind, 
that  at  the  end  of  the  year  we  are  going  to  come 
out  square.  There  is  another  point.  If  you  pass 
this  motion  this  evening,  you  practically  tell  us 
that  there  has  been  a  lack  of  co-operation  in  the 
past  amongst  the  scientific  societies.  Xow,  I  for 
one,  deny  that.  When  any  motion  has  come 
forward  from  any  one  of  the  other  societies,  it 
has  been  accepted  and  discussed  by  your  Council 
in  the  most  hearty  and  unanimous  spirit.  A 
recent  example  of  that  has  been  the  request  of 
the  Transvaal  Institute  of  Mechanical  Engineers 
to  join  with  them  in  altering  or,  at  any  rate,  re- 
vising the  British  standard  specification  for 
cement,  a  request  with  which  we  readily  com- 
plied. One  other  fact  which  seems  to  have  been 
forgotten  1  wish  to  mention.  You  all  know  the 
new  building  of  the  Transvaal  University  College, 
which  is  now  approaching  completion,  and  all  of 
you,  who  have  taken  any  interest  in  that  Bcheme, 
know  that  it  was  in  the  minds  of  those  who  pro- 
moted it,  that  part  of  that  building  should  be 
used  to  house  the  scientific  societies.  There 
are  certain  rooms  in  that  building  which  have 
been  set  apart  to  house  scientific  societies.  I  do 
not  know  what  it  is  that  Mr.  Laschinger  wants, 
but  a  motion  such  as  this  in  such  general  terms 
does  not  appeal  to  me.  I  am  with  the  spirit  of 
it,   and,   as   one  of  the   Council,  I  will  do  all  in 


my  power  to  further  this  spirit  of  co-operation. 
I  ask  you  not  to  pass  this  resolution  now,  because 
I  feel  with  the  last  speaker,  that  it  would  be  an 
instruction  to  the  Council  to  do  something  which 
they  are  assumed  not  to  have  done  in  the  past. 

Mr.  C.  T.  Gardiner :  I  move  that  this  matter 
lie  discussed  six  months  hence. 

Prof.  J.  A.  Wilkinson  seconded. 

Mr.  E.  J.  Laschinger:  I  do  not  wish  it  to  be 
thought  that  I  am  bringing  this  forward  as  some- 
thing new.  I  am  well  aware  of  the  facts  which 
Prof.  Wilkinson  has  brought  forward  about  these 
rooms,  but  you  will  see  at  once  that  even  if  these 
rooms  are  set  apart,  unless  the  societies  co-operate 
there  is  going  to  be  a  discussion  as  to  who  is  going 
to  have  the  best  room  and  so  on.  It  is  simply  a 
matter,  which  I  thought  should  be  brought  up  at 
a  meeting  of  this  kind.  There  are  so  many  ways 
in  which  co-operation  can  be  to  the  advantage  of 
each  society  in  lessening  expenditure  instead  of 
increasing  it.  The  object  of  the  motion  is  simply 
to  test  the  feeling  of  the  members. 

Mr.  A.  McA.  Johnston  :  I  would  put  it  to 
Mr.  Laschinger  whether  he  is  willing  to  let  it  go 
forward  to  a  future  meeting  of  the  Council,  and 
ask  them  to  bring  it  forward  to  a  general  meeting. 

Prof.  J.  A.  Wilkinson  :  I  would  be  in  favour 
of  that. 

Mr.  E.  J.  Laschinger  intimated  that  he 
wished  his  resolution  to  go  to  vote. 

The  President  then  put  the  amendment, 
which  was  lost,  and  declared  the  motion  passed. 

I  wish  to  remind  you  that  Mr.  Lane  Carter,  one 
of  our  esteemed  Vice-Presidents,  is  going  home  for 
a  well  earned  holiday.  He  has  the  good  fortune 
to  be  the  manager  of  the  French  Piand  G.  M.  Co. 
This  mine  is  not  exactly  a  Bonanza,  but  it  is  one 
of  those  mines  where  one  can  obtain  a  heap  of 
experience,  hence  Mr.  Carter's  good  fortune.  We 
shall  miss  him  very  much,  but  in  the  meantime 
we  wish  him  a  very  pleasant  holiday  and  a  safe 
return. 

Mr.  T.  Lane  Carter  :  I  thank  you  very  much 
for  your  kind  expressions.  If  anyone  wants 
experience,  the  French  Band  is  the  place  to  go 
and  get  it.  I  can  assure  you  I  will  not  forget  this 
Society  in  the  many  wanderings  I  expect  to  take 
during  the  next  six  months.  I  shall  keep  my 
eyes  open,  and  if  there  is  anything  I  see  that  will 
interest  you,  I  hope  that  in  the  intervals  of 
travelling  about  from  place  to  place,  I  shall  be 
able  to  jot  down  a  few  notes,  and  send  them 
forward.  I  also  hope  to  take  part  in  the  dis- 
cussions and,  generally,  to  keep  in  touch  with 
you  as  much  as  possible.  I  will  not  promise  to 
do  what  our  friend,  Mr.  Caldecott,  did  when  he 
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returned,  namely,  give  you  a  paper,  but,  at 
rate,  1  hope   1  shall  come  back  full  of  idea 
it  will  always  be  my  pleasure  to  give  them  to  this 
ty. 

The  President  :  It  is  not  my  intention  to 
give  you  a  valedictory  address,  for  I  Ml  sure  that 
the  review  of  the  past  year's  work  can  very  well 
be  left  in  the  hands  of  Mr.  Bevington,  who  is  a 
•well  tried  member  of  the  Council,  and  who  for 
man}  years  has  been  doing  very  valuable  work 
on  behalf  of  the  Society.  1  feel  sure  that  during 
the  coming  year  lie  will  maintain  the  high  stand- 
ing of  the  Society. 

The  next  item  on  the  agenda  is  the  paper  by 
the  late  Mr.  Harry  Pitt,  which  Mr.  Bevington 
will   read. 

NOTES    OX    THE    STAMP    MILL    WATEB 
FEED    AND    PACKED    HP    DIES,    IN 
TRODUCING   THE  SHALLOW  FRONT 
MORTAR  Box. 


F.y  the  late  Harry  T.  Pitt  (Member.) 


A  great  deal  has  been  said  lately  for,  and  (by 
some  who  have  not  tried  it)  against,  the  hack 
water  feed  for  stamp  batteries,  and  the  packing 
up  <>t'  dies,  so  as  to  maintain  a  level  discharge 
and  even  crushing  throughout  the  lite  of  the  dies. 

I  am,  liherefore,  inclined  to  think  that  the 
following  figures  (though  somewhat  incomplete 
through  loss  of  data  during  the  war  period),  will 
interest  members  of  this  Society. 

They  are  the  results  of  trials  made  by  me  at 
the  Rose  Deep  mill  in  August,  1899  :  both  with 
the  back  water  feed  and  with  packed  up  dies. 
To  trot  out  figures  collected  in  1899,  savours  of 
ancient  history  :  as  a  matter  of  fact,  we  are  pre- 
war with  our  mortar  boxes,  if  not  prehistoric. 
At  any  rate,  little  has  been  done  to  strengthen 
them  or  to  shape  them  so  as  to  help  up  the 
number  of  tons  crushed  per  stamp.  Practical 
millmen  will,  I  am  sure,  admit  that  there  is  room 
for  improvement. 

The  old  method  of  introducing  the  water  at 
the  top  of  the  mortar  box,  deliver-  the  water  on 
top  of  the  stamp  heads.  It  then  falls  on  to  the 
dies  like  a  rain  shower,  and  consequently  d< 

•  in  forcing  the  crushed  pulp  to  tl 
When  water  is  fed  through  the  ore  feed  chute.-, 
that  which  does  not  strike  the  heads  or  -hoes. 
shoots  over  the  dies  and  lands  on  the  bottom  of 
the  screen  frames  or  chuck  blocks,  thereby  causing 
a  back-wash  which  has  a  tendency  to  keep  back 
crushing,  by  checking  the  free  discharge. 

Water  let  in  at  the  back  of  the  box,  level  with 
the  top  of  the  dies,  as  in  trial  No.  VI.,  forces  the 
uncrushed  rock  to  bank  up  against  the  screens 


and  causes  the  shoes  to  drop  on  ba  rther, 

the  watei   inlets  will  frequently 
with  small  rock      If  water  be  let  in  through  li\e 
pipes,  two  at  each  side  of  the  fe<  d  chut 

indei  the  Feed  chut  deliver 

the  hack  plate  vertically  and  strike  the 
of  the  dies  at  an  angle  of  about  50  iwn  in 

Bketch,  then   the  water  striking  the  back  plate, 
comes  off  on  to  the  dies  in  a 
strong  enough  ■  to  the 

• -,  while  having  sufficient  foi  ry  all 

crush*  'iid   -lime-  to  the 

helped  out  with  the  splash  »ping 

of   tlie   -tamp-.      This   water   strik 

an  .it  _  .11  follow  |  wn  as 

it  wears.      This  fact  is  ol 

especially  where  deep  mortar  I 


~^M 


- JP 


FIG     :   -SKETCH    SHOWING    VARIOUS    METHODS    OI 
SUPPLYING  WATER 

I  advocate  the  style  of  water  feed  as  in  trial 
V..  I IL.  not  only  from  result 
experiment-,  hut  from  close  observation  of  opera- 
tion on  a  large  scale. 

By  packing  up  the  dies  with  false  bottoms  and 
different  sized  chuck  blocks  (as  the  dies 
wear  down )  an  even  crushing  throughout  the  life 
of  the  dies  can  be  maintained.  Another  method 
to  attain  the  same  end  is  to  use  Mr.  Chews  false 
dies.     But  to  change  false  dies  and  false  bottoms 
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takes  up  time  and  c  ppages  and  is  costly 

in  spares.  I  take  it  that  all  niillmen  are 
endeavouring  to  crush  a  large  quantity  of  rock, 
and  to  crush  it  cheaply  in  the  shortest  space  of 
time.  I  make  the  above  fact  my  excuse  for 
introducing  the  following  sketch  of  a  "shallow 
front  mortar  box."  With  such  a  box  the  dies  ran 
rn  down  to  the  flange  which  holds  them  in 
position  and  the  discharge  maintained  evenly  all 
the  way  down  bysimply  changing  the  chuck  Mock 
as  the  dies  wear. 





■4m& 


FIG.  n.— SKETCH  OF  BOX. 

A  shallow  front  mortar  box  will  not  cost  any 

more  to  construct  than  those  at  present  in  use, 

and  no  extra   spares   are   required.     The  chuck 

blocks  can  be  changed  at  any  convenient  time  as 


easily  as  a  screen  is  changed.  For  this  box  I 
would  advocate  the  use  of  a  15-in.  screen  instead 
of  12  in.,  so  as  to  lake  full  advantage  of  the 
splash.  This  box  will  cost  less  in  liners,  as  will 
be  seen  on  reference  to  the  sketch,  and  there  will 
be  less  iii >n  or  steel  used  in  easting  them. 

Water  let  into  box,  as  shown  by  arrows,  will 
follow  dies  down  t'»  the  bottom  of  the  box.  With 
liners  made  as  per  sketch,  it  will  not  be  necessary 
tn  take  nut  false  bottoms  when  changing  liners. 

By  decreasing  the  height  of  chuck  blocks  A  as 
the  die  wears,  a  level  discharge  can  be  maintained 
until  the  die  is  worn  down  to  the  flange  B  (which 
holds  the  die  in  position  >. 

Unfortunately,  I  was  not  allowed  to  spend  any 
money  in  partitioning  oh1'  the  mill  bins  and  equip- 
ping  boxes  so  as  to  carry    on  my    experiments 
with  back  water  teed  and  raised  dies.      However, 
Mr.   Caldecott,  of    the    Consolidated    Goldfields, 
took  the  matter  up  and  carried  out  trials  at  the 
Knights  Deep  mill  with  and  without  the   back 
water  feed,  and  he  can,  I  am  sure,  give  some 
very    interesting    figures    on     results    obtained. 
There  are  several  mills  on  the  Rand  now  equipped 
with  back  water  feed,  amongst  them  being,  the 
Knights  Deep,  Rose  Deep,  Glen  Deep  and  others. 
Of  this,   I  am  certain,  the  duty  per  stamp  is  in- 
creased thereby,  and  the  cost  of  installation  is  no 
more  than  the  ordinary  feed.  In  conclusion,  I  would 
say,  if  this  little  paper  only  succeeds  in  drawing 
milling  and  other  members  of  the  Society  into  a 
discussion  on  the  water  feeds  in  use  in  the  many 
different  mills  on  the  Rand,  so  as  to  bring  us  to 
some  definite  decision  as  to  which  is  really  the 
most  beneficial  water  feed  to  use,    it  will  have 
served  its  purpose. 

Trial  No.  I. —  Working  Conditions. 
Weight  of  stamp     ...  ...  1,150  lb. 

Height  of  drop         ...  ...  7  in. 

Number  of  drops  per  minute  ...      105 

.Size  of  screening 

Screen  area 

Water  supply  let  into  top  of  mortar  box. 

Discharge  level  with  the  face  of  dies. 

1  )ies  packed  up  on  two  false  bottoms. 

Chuck  blocks  decreasing  in  height  as  dies  wear. 


500  light  mesh 
5*20  sq.  in. 


4  5 


^11 


4' 5- 
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FIG.  in.— SKETCH  OF  FRONT,  HACK  AND  SIDE  LINERS. 


.Inn.'  [90S 


Harry  T.  Pitt     Notes  on  the  Stamp  Mill  Water  Feed  and  Packed  Up  Die* 


Results.     Coarsi   Rock.  —  Five  stamps  took  39 
hours  17  minutes  to  crush  5]  tons  of  2,000  lb. 
6*153  tons  per  stamp  per  •_' I  hours  net. 

Screened  Rock  (passed  through  1  .  in.),  -Five 
stamps  took  '_'7  hours  38  minutes  to  crush  36 
tons  of  2,000  lb.  6 "253  tons  per  stamp  per  24 
hours  net. 

Trial  No.  II. 

All  conditions  exactly  the  same  excepl  the 
discharge  was  not  level,  but  I  in.  above  the  die 
level. 

Results.-  Coarst  Rock. — Five  stamps  took  15 
hours  56  minutes  to  crush  19  tons  of  "J, 000  lb.  = 
5*723  tons  per  stamp  per  24  hours  nejb. 

Screened  Rock  (1!  in.  mesh).  —  Five  stamp- 
took  .">•">  hour-  36  minutes  to  crush  13  ton-  of 
2,000  lb.  =  5*797  tons  per  stamp  per  21  hours 
net. 

Trial  No.  III. 

All  conditions  exactly  the  same  as  in  trial 
Xo.  II.  except  the  water  supply,  which  was  let 
ha  through  tour  1 A  in.  holes,  level  with  the  ore 
feed  chute  at  the  back  of  mortar  box.  Dies  1  in. 
below  discharge  level.     Two  false  l>ottoms. 

Results. — Coarse  Rock. — Five  stamps  took  9 
hours  1  2  minutes  to  crush  1 1  tons  of  2,000  lb.  = 
5'740  tons  per  .-tamp  per  2  1  hours  net. 

Screened    Rock  (all   tines).—  Five  stamps  took 
11  hours  5  minutes  to  crush  20'5tonsof  2,0001b. 
=  8*878  tons  per  -tamp  per  2  1  hours  net. 
Trial  No.   IV. 

All  conditions  exactly  the  same  as  in  trial 
Xo.  III.  e\'  p.  that  the  discharge  was  level 
instead  of  In  iug  1  in.  above  the  die  level. 

Rt  svlts.-  A  ■■■•■/•.-■-  Five    stamps    took 

190  hours  4  minutes  to  crush  236  tons  of  2,000  lb. 
=  5*941  tons  per  stamp  per  24  hours  net. 

Screened    Rock  (1|    in.    mesh). — Five    stamps 
took  84  hours  43  minutes  to  crush  106*5  tons  of 
2,000  lb.  =  6034  tons  per  stamp  per  24  hours  net. 
Trial  No.  V. 

All  conditions  exactly  the  same  as  in  trial 
Xo.  IV.  exce  the  screen,  which  instead  of  being 
straight  was  de  to  give  173  sq.  in.  more  area 
than  the  stia      it  screen. 

Results. —  xirse  Rock. — Five  stamps  took  33 
hours  16  minrtes  to  crush  400  tons  of  2.1  >00  lb. 
=  5  771  ton-  per  stamp  per  24  hours  net. 

Screened  hock  (\-\  in.  mesh). — Five  stamps 
took  73  hours  13  minutes  to  crush  97*5  tons  of 
2,000  lb.  =  6*390  tons  per  stamp  per  24  hours 
net 

Trial    no.  VI.— Battery  Xo.  20. 

All  condit  ns  exactly  the  same  as  in  trial 
Xo.  I.  except  .he  water  supply,  which  was  led  in 
through  five  l.1  in.  holes  in  back  of  mortar  boxes, 
level  with  the  top  of  dies  and  discharge  on  box 
lip.     Two  false  bottoms. 


191    hours   29  minute-  to  crush    26 1  5 
2,000  lb.  ui|i  per  2  I  bou 

Sri 

took    324    houis   51    mil 

-.'  I'"1'  2  1 
net. 

The  President :  There  is  a  melancholy 
attached  to  th  is  paper,  because  of  the  death  ■ 
Pitt.    The  Railway  Pioneer  I; 
from  among  the  emploj 
Companies,  largely  through  the  efforts  of  ti 
Major  Seymour,  you  will  all  remember  well.   You 
will   also  remember  the  disastrou 
River,  in  the  < ).!!.( '.,  when    M 
of  the  finest  engineers  that  tic  I;  ind  h  i- 

ment  and  oti,  it 

3  igement    that    Mr.    i'itt 

•  ■d     the      wound      which 
tated      an      operation,     ami     unfortunately     that 
operation  ha-  ended   fatally.      1    n 
thanks  to   Mr.  Campbell   Pitt,    his   bi 
sending  forward  the  ml  allowing  t: 

lie  read. 

Mr.   R.   G.   Bevington  :     I   will  Becond  the 
vote   of   thanks.      Mr.  Pitt    has    pi 
some   very  interesting  notes,  and   I   know   it 
his  intention,  had  he  been  spared,  to  have  pursued 
those  investigations  further.   So  that  we 
only  to  deplore  the  loss  of  a  valuable  i 
our  Society  and  a  man  whose  heart  was  in  his  work, 
but  also  tlie  fact  that  we  |  a  further  con- 

tribution from  him  <>n  this  int  s  A- 

there   can   be  n<>  reply,  1  do  iw  we  can 

discuss  tlii-  piper  in  the  ordinary  way.  I.e.-  there 
are  one  or  two  points  which  strike  me  and  which 
I  should  like  to  allude  to.  Firstly,  you  will  see 
from  the  sketch  that  his  experiment-  were 
carried  out  with  the  pattern  of  mortar  box  which 
has  a  recess  at  the  back  for  the  purpose  of  holding 
a  copper  plate,  when  such  is  used,,  with  i 
amalgamation,  and  I  gather  that  it  was  Mr.  Pitt's 
plan  to  admit  the  water  by  pipes  fitted  th. 
the  roof  of  this  recess.  Now  as  I  do  not  use 
inside  amalgamation,  I  have,  as  many  other-  have 
also  done,  filled  up  this  recess  with  a  block  of 
wood  faced  with  an  iron  plate  so  as  to  convert 
the  boxes,  as   nearly  a-  possible,  to  th  _    I 

back  pattern.     In  this  case,  in  ord<  in  as 

closely  a-  p  issible,  the  results   of  the  i 
application  of  water,  as  favoured  by  Mr.  1 

Iways  been  my  practice  to  admit  the  water 
by  means  of  two  1  in.  pipes  at  the  top  of  th< 
between  stamps  1 — 2  and  4 — 5  so  place 
to  direct  the  stream  of  water  against  the  back  of 
the  box  over  which  it  spread-  itself  and  runs 
down  gently  in  a  sheet,  tending  to  wash  the 
crushed  rock  and  slime  from  the  back  of  the  box 
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towards  the  screens.  The  shallow  front  box 
seems  quite  a  good  idea  and  well  worth  trying. 
Perhaps  some  one  of  the  manufacturers  of  these 

articles  will  l>e  prepared  to  make  one  and  get  it 
tried  as  an  experiment.  Turning  to  the  table  of 
trials,  you  will  notice  a  very  important  point 
when  trial  Xo.  III.  is  compared  with  the  others. 
This  trial  is  the  only  one  in  which  the  stamps 
fed  with  '•  all  tines  ":  in  the  other  trials  the 
rock  led  having  been  fed  through  1|  in. 
mesh  sieve.  Now  the  increase  in  the  output  in 
crushing  the  "all  tines"  as  against  the  other 
trials  is  so  enormous  as  to.  1  think,  dispose  of  the 
theory  so  often  advanced  that  it  is  no  good  crush- 
ing rock  too  hue  before  sending  it  to  the  stamps 

Mr.  W.  A.  Caldecott  | contributed) :  The  dis- 
n  on  the  paper  written  by  the  late  Mr.  H. 
T.  Pitt  affords  a  welcome  opportunity  of  paying 
a  tribute  to  his  memory,  as  one  of  the  pioneers 
upon  these  fields,  and  even  earlier  at  Barber- 
ton.  His  sterling  work,  both  in  the  field  of  ore 
treatment  and  during  the  war,  is  known  to  us  all, 
and  in  losing  him  we  have  lost  a  typical  repre- 
sentative of  those  members  who  constitute,  by 
their  steady  devotion  to  duty  and  to  the 
c-oinpanies  they  serve,  the  true  backbone  and 
strength  of  our  Society. 

A-  mentioned  by  Mr.  Pitt,  I  adopted,  upon 

suggestion,  the  method  of  back  water  feed 

in    some    experimental    work    proceeding    some 

years    ago    at    the     Knights    Deep,     and    the 

suggestion  has  since  been  acknowledged.*  Besides 

serving  as  a  good  method  of  introducing  water 

into   the   mortar  boxes  under  any  circumstances, 

this   feature    is    especially    valuable,   when    fine 

crushing  with   high   discharge,  and  it  has  been 

incorporated   in   the  structure  of  over  a  hundred 

mortar    boxes    cast    for    the    Consolidated    Gold 

Fields,  since  the  experiments  above  referred  to. 

At    the     Home-stake,    crushing    with    a     10    in. 

height    of    discharge,    some  ten    or  twelve  tons 

of    water    per   ton     of     ore   are    required    with 

the    ordinary   method    of    supplying    water,    for 

creating    sufficient    agitation    to    wash    out    the 

particlt  s   of   ore.     At   the   Simmer  East  we  are 

able,  when  fine-crushing  in  the  battery  with  the 

same  height  of  discharge  as  above,  to  employ  the 

ordinary  water  ratio-  yen  to  one),  because 

the  gently  uprising  current  of  water  introduced 

near  the  die  level  serves  to  carry  upwards,  by  a 

process   of  elutriation,    particles   hue   enough  to 

pass   the    screen.       The    importance    of    a    not 

excessive  water  ratio  becomes  evident  when  it  is 

dered  that  upon  the  volume  of  pulp  depends 

the  plate  area,  cost  of  elevating  pulp,  number  of 

classifiers,   launder  and   collecting  vat  capacity, 

and  cost  of  pumping  water  back  to  the  mill. 

'See  /'> ■"•••  tdingt  ■  i  the  Institution  oj  Mining  and  Metallurgy, 
toI.  xiv.,  1904-5,  p.  164. 


A  LABORATORY  COMPARISON  OF  TUBE 
MILL  PEBBLES. 


By  Prof.  <;.  If.  Stanley,  A.K.S.M.,  M.I.M.E.,. 
M.IM.M.   (Member). 

With  an  Appendix  on  Liners,  by  M.  Weber. 

The  following  brief  account  of  a  comparative- 
examination  of  samples  of  local  and  imported 
pebbles,  will,  1  am  sure,  be  of  interest  to  those 
members  of  the  Society  who  are  concerned  in 
running  tube  mills  and,  doubtless,  to  others  as- 
well,  even  though  the  increasing  use  of  banket 
lumps  as  a  substitute  renders  the  subject  of 
pebbles  less  important,  at  any  rate  in  Band  gold 
milling  practice. 

The  local  pebbles  examined  were  rather  smaller 
than  the  imported,  and  of  more  irregular  shape, 
their  colour  being  grey,  with  white  and  yellowish. 
white  patches,  that  of  the  imported  being  greyish 
white.  The  local  pebbles  were  more  easily 
broken  under  the  hammer,  and  considerably 
easier  to  grind  on  the  bucking  plate  ;  their 
interior  colours  varied  from  light  brownish  grey 
to  nearly  black  in  different  pebbles,  and  their 
fractures,  although  conchoidal  like  the  imported, 
and  fine  grained,  were  obviously  to  the  naked  eye 
much  coarser  in  grain  than  the  latter,  the 
fracture  of  which  was  of  the  same  colour  as  the 
interior,  and  very  fine  grained.  Very  little 
difference  in  hardness  was  noted  by  the  test  of 
relative  ability  to  scratch  one  another,  but  it  was 
rather  easier  to  scratch  local  by  imported  pebbles 
than  vice  versa,  and  this  was  confirmed  by  the- 
amounts  of  iron,  removed  from  the  bucking  plate 
during  grinding  and  taken  up  by  the  sample, 
subsequently  removed  by  a  magnet.  The  local 
pebbles  took  up  about  2  .  and  the  imported  con- 
siderably more. 

In  order  to  ascertain  whether  chemical  compo- 
sition could  in  any  way  account  for  these  observed 
differences,  fair  samples  of  each  type  of  pebble 
were  taken  and  analysed  with  the  following 
results  : — 

Local        Imported 
Pebblea      Pebbles. 

%  % 

Loss  on  ignition    (H..O,  CO.,, 

etc.)  ..."  ..-.       0-46       100 

Silica  (Si02)  ...  ...     97-20     96'78 

Iron  oxide  and  alumina  (Fe.,C3 

andAl2Og)...  "...       1-95       1-86 

Lime(CaO)         "...  ...       0-22       0"26 

Magnesia  (MgO)    ...  ...       0T6       0-07 

The  composition  of  the  two  classes,  therefore, 
was  practically  identical,  and  furnished  no  clue  to 
the  different  properties  or  behaviour.  As  already 
stated,  the  local  pebbles  were  evidently  of  com- 
paratively coarse  structure,  so  that  the  next  step 
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to  have  thin  sections  prepared  for  microscopic 
examination  in  order  that  the  internal  structure 

could  be  studied,  and  this,  as  shown  in  the 
photographs,  furnishes,  I  think,  the  explanation 
sought  for. 

Both  photographs  were  taken  with  polarised 
light  and  show  a  magnification  of  75  dlami 
In     No.    I.,    a    local     pebble,    it  is   seen   that    the 


FIG.  L— LOCAL  PEBBLE 

section  is  not  only  composed  of  comparatively 
coarse  grains  with  nearly  smooth  edges  (as  dis- 
tinct from  photo  III.),  but  that  the  grains  are 
not  of  uniform  size,  in  fact,  the  mass  is  composed 
of  mosaic  secondary  quartz  with  a  few  specks  of 
other  minerals,  and  is  really  a  quartzite.  The 
grains  do  not  appear  to  be  cemented  together, 
but  are  held  together,  though  not  strongly, 
mainly  by  interlocking,  thus  creating  difficulty  in 
preparing  the  slide  as  they  easily  separated  during 
grinding.  This  accounted  for  the  comparative 
brittleness  of  these  pebbles,  as  the  difference  in 
sizes  of  grains  may  account  for  uneven  wearing. 
In  Xo.  II.,  on  the  other  hand,  an  imported 
pebble,  the  structure  is  crypto-crystalline  and 
homogeneous,  and  in  places  distinctly  radiating. 
It  is  probably  composed  therefore  of  the  Chalce- 
donic  variety  of  silica,  i.e.,  a  true  flint,  and  no 
difficulty  was  met  with  in  making  the  slide. 
This  greater  brittleness  and  slightly  inferior  hard- 
ness of  the  local  pebbles,  of  course,  influences 
their  wearing  qualities,  the  imported  pebbles  last- 
ing longer,  though  the  difference,  I  believe,  is  not 
very  considerable  and  may  be  offset  by  the  lower 
cost.  It  is,  however,  obvious,  that  considering 
only  the  local  pebbles,  the  more  the  quartz  grains 
interlock  the  less  easily  will  they  be  separated 
and  the  less  brittle  will  the  pebble  be.  In  some 
quartzites  this  interlocking  is  very  marked,  and 


I  [G.  11.     IMPORTED  PEBBLE      1 

the  rock  is  in  consequence  comparatively  I 
and  strong,  and  it  would  seem,  therefore,  that 
the  microscope  may  furnish  valuable  inform   I 
as  to  the   suitability   of  proposed   pebbles,  and 
also  liners,  for  employment  in  tube  nulls. 

With  regard  to  liners,  Mr.  Weber  has  kindly 
furnished  me  with  the  appended  note  embodying 
some  of  his  observations,  and,  in  conclusion,  I 
may  perhaps  offer  an  opinion,  that  in  tube  mill 
pebbles  and  liners  the  important  properties  are 
three  in  number  ;  hardni  ind  homo- 

geneity, the  order  of  importance  in  the  case  of 
pebbles  being  as  given,  and  in  the  case  of  liner>, 
hardness,  homogeneity  and  tough- 

Hardness    is    a    sine    ■,  homogeneity 

results  in  even  wear,  of  great  importance  with 
liners  ;  while  pebbles  particularly  require  tough- 
ness to  resist  breaking  when  tumbling  about  in 
the  mill.  The  imported  pebbles  and  liners 
apparently  excel  in  each  of  these  qualil 

Liners  (by  M.  Weber), — During  the  last  twelve 
months,  I  had  on  several  occasions  to  study  and 
compare  rocks  which,  either  had  been  used,  or 
were  to  be  used  in  mining  tube  mills.  I  can  only 
confirm  what  Prof.  Stanley  says  with  i  _ 
the  structure  and  its  bearing  on  the  tenacity  of 
the  rock.  I  have  seen  some  local  chert  sections 
which  had  a  fine  and  uniform  grain,  but  I  never 
found  a  piece  of  more  than  2  in.  in  diameter  in 
which  there  were  no  zones  of  coarse  crystallisa- 
tion, like  those  shown  in  photograph  Xo.  I.  of  a 
local  pebble. 

I  was  recently  asked  to  determine  which  of 
two  local  specimens  would  probably  last  longer 
as  a  tube  mill  liner.  The  one  I  selected  was  to 
all  outward  appearance  a  hard  glassy  quartzite, 
which    the    microscope,    however,    showed    had 
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originally  been  a  sandstone.  The  original  quartz 
grains  are  best  seen  iii  ordinary  light  They  are 
small,  well  rounded,  and  comparatively  far  apart. 
The  general  appearance  of  the  rock,  under  magni- 
fication, is  that  of  a  somewhat  gritty  sandstone. 
The  interstices  between  the  quartz  grains  arc 
rilled  with  clear  quartz,  and  the  outlines  of  the 
quartz  grains  are  marked  by  dustlike  opaque 
inclusions.  Polarised  light  reveals  the  fact 
that  the  interstitial  tilling,  which  usually  in  a 
quartzite  consists  of  a  mosaic  of  optically 
differently  arranged  minute  secondary  quartz 
grains,  disappear-.  /.•  .  the  original  round  quartz 
grains  have  grown  at  the  expense  of  the  secondary 
cement,  which  ultimately  has  been  altogether 
replaced  by  extended  portions  of  the  quartz  grains, 
each  individual  grain  having  grown  until  it  was 
met  and  stopped  by  the  extending  portion  of  the 
next  grain.  In  polarised  light,  therefore,  no 
cement  is  seen,  but  the  whole  of  the  rock  consists 
of  angular  elongated  crystals  of  quartz  dovetailed 
and  interlocked  tightly  together  on  account  of 
their  serrated  edges,  and  inside  which  one  still 
recognises  the  outline  of  the  impure  original 
quartz  grain.  This  structure  is  shown  in  photo- 
graph No.  III., 


FIG.    Ill— LOCAL  LINES   x85. 

and  it  is  to  this  that  I  attribute  largely  the 
exceptional  wearing  quality  of  the  rock.  During 
examination  uniform  wavy  extinction,  due  to 
molecular  rearrangement  produced  by  pressure  was 
noticed  and  suggested  that  the  hardness  of  the  rock 
might  have  altered.  On  polishing  a  face  I  actu- 
ally found  that  an  ordinary  quartz  crystal  did  not 
make  any  incision  into  the  polished  face,  i.e.,  the 
hardness  was  more  than  seven,  and  obviously 
increases  resistance  to  wear.  A  lining  of  this 
■material  was  put  in  and  has  been  used  up  to  the 


present  for  85  day-,  behaving  quite  satisfactorily 

and  appearing  likely  t"  la-r  120. 

The  other  specimen  was  a  dark  coloured  chert 
with  white  rims  surrounding  crystalline  quartz. 
Applying  the  same  test  t"  a  polished  piece  I 
tumid  that  the  black  portii  ds  were  easily  scratched 
by  quartz.  The  white  rims  surrounding  the 
crystalline  quartz  were  found  to  he  harder  than 
quartz,  so  that  the  lace  "|  this  rock  in  use  as  a 
liner  will  necessarily,  alter  a  short  time,  become 
uneven  and  the  harder  portions  will  obviously 
break  off  when  the  softer  material  around  them 
is  worn  away.  The  microscopic  characters  were 
similar  to  those  shown  in  photo  I. 

There  is  still  one  more  point  in  favour  of  the 
quartzite  as  a  liner.  The  rock  has  to  be  dressed 
to  a  certain  shape,  and  a  rock  which  has  in  all 
directions  the  same  hardness  and  tenacity  lends 
itself  ever  so  much  better  to  this  operation  than 
the  chert. 

The  President  moved  a  vote  of  thanks  to 
Prof.  Stanley  for  his  interesting  discussion  of  the 
important  subject  of  tube  mill  pebbles.  This 
was  agreed  to. 

ASSAY  OF  BATTERY  CHIPS  AND 
SCREENS. 


{Read  at  February  Meeting,  1908.) 
By  Leslie  J.  Wilmoth  (Associate). 

DIS(  USSION. 

Mr.    H.    R.   Jolly:    In  answer  [r.  White's 

question  regarding  the  addition  of  sodium 
sulphate  direct  instead  of  sodium  bisulphate,  I 
wish  to  say  that  sodium  sulphate  was  tried 
repeatedly,  but  it  did  not  have  the  effect  on  the 
fluxing  of  the  large  pieces  of  iron  that  sodium 
bisulphate  had.  Thi  re  w  as  no  apparent  evolution 
of  gas  in  the  earlier  stages  of  fusion,  such  as 
might  arise  from  interaction  between  the  free 
acid  of  the  bisulphate  and  the  da,  and,  in 
fact,  the  fusions  took  pla<  e  in  y  y  ordinary 
manner.       That    the    bisulphate  rted    some 

powerful  action  on  the  fragments  of  iron  is 
evident,  as  no  attempts  to  slag  these  without  it 
were  satisfactory.  The  method  a] 'pears  to  Mr. 
White  round  about  and  unscientific,  but  I 
fail  to  see  how  he  arrives  at  that  conclusion. 
He  evidently  has  overlooked  the  remarks  I 
made  at  the  beginning  of  my  paper,  when 
I  said  that  it  was  not  my  itention  to 
theorise,  but  to  give  a  few  nol  embodying 
the  practical  results  of  some  experiments. 
My  critic  has  seized  a  well-known  <w  it  reaction, 
applied  it  to  bodies  undergoing  fusion,  and, 
in  fact,   theorises  without   practice.     No  doubt, 
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/..  J, 


WUmoth     A 


•i  he  will  take  the  trouble  i  ■  make  a  fi  w 
experiments  on  the  Hux  suggested  by  me  in  a 
practical  manner,  he  may  see  reason  to  modify 
bis  views. 

Mr.  H.  A.  White:  It  is  ratlin  late  to  again 
intervene  in  this  discussion,  bul  I  :annot  allow 
a  question  like  this  to  go  againsl  me  by  default. 
It  must  be  clear  to  most  of  us  thai  the  reaction 
between  bisulphate  and  carbonate  of  soda  is  not 
only  a  wet  one,  but  also  obtains  al  the  beat  of 
dry  fusion.  It  follows  that  Mr.  Jolly's  method 
amounts  to  the  addition  of  sodium  sulphate,  and 
no  amount  of  practical  tests  showing  a  certain 
difference  in  erFect  under  special  and  varying 
circumstances  can  get  away  from  this  difficulty. 
Bowever,  my  chief  reason  for  again  emphasising 
this  point  is  that  I  deplore  the  introduction  of 
fresh  empiric  methods  into  assaying  more  than  is 
ssary.  Even  at  the  present  time  the  pi 
so  scientific  as  most  wet  analytical  methods 
used  commercially  and  I,  therefore,  think  that 
when  any  new  practical  method  like  this  is  intro- 
duced, the  theoretical  basis  of  it  should  not  be 
ignored.  In  the  original  paper  the  new  method 
there  introduced  is  well  supported  by  considera- 
tion of  reactions  involved  as  well  as  by  experi- 
mental demonstration  of  the  results  obtained. 

REPLY    TO    DISCUSsloX. 

Mr.  L.  J.  Wilmoth  :  In  reply  to  the  query  of 
Mr.  McKeown,  1  should  think  that  the  storage  of 
old  battery  screens  would  affect  their  value  owing 
to  dilution  by  the  oxygen  taken  up  during  oxida- 
tion. Mr.  Jolly  evidently  finds  the  matte  assay  a 
little  difficult,  but  I  think  a  little  more  persever- 
ance would  have  overcome  his  difficulties.  A 
button,  such  as  he  obtained,  certainly  points  to  a 
serious  defect  in  his  assays.  It  is  evident  that 
he  saw  the  weak  point  from  the  remark  "that 
there  must  have  been  a  large  quantity  of  iron  or 
iron  sulphide  carried  down  with  the  lead."  It  is 
unfortunate  that  he  did  not  attempt  to  get 
over  this  difficulty,  which  is  due  not  to  any  defect 
in  the  method  but  to  a  defect  in  its  application. 
It  would  seem  that  the  trouble  lies  with  the 
metallic  iron  not  being  completely  taken  up  into 
the  matte.  It  is  probable  that  if  he  had 
added  a  little  more  sulphur  and  kept  his  pots  in 
the  fire  a  little  longer  his  difficulties  would  have 
disappeared.  With  sufficient  heat  I  fail  to  see 
how  the  matte  could  be  mixed  with  the  lead 
button.  The  high  values  obtained  in  the  matte 
are  hardly  surprising  when  the  iron  was  left  in 
that  state.  I  think  most  people  will  agree  with 
him  in  saying  a  matte  in  gold  assaying  is 
bad  practice,  but  I  think  there  are  cases  when  we 
can  use  the  matte  with  certain  precautions  to 
great  advantage,  such  as  in  the  assay  of  battery 


•  hip-,  etc.     Tie-  bisulphi  •■ 

ami  I  have  no  doubt  yiel 

.     [  have  been  very  bus] 

oi    \l i.  Jollj  -   « - « ■  1 1 » i ibul ion  to  tin 

have  bad  no  opportunity  to  test  the  method.     I 

intend  to  do  so,  bowever,  al   n,  ippor 

tunity,  ami    until    I    do   BO  hardly   |.  .  ]  justil 

criticising  it  at  all. 

Turning   now    to    Mr.    W  h 
then  much  to  be  said.  i  pity 

that  he  had  not  tried  a  few  •  imself 

■  I  .my  criticism  on  the  method. 
A   little  experience  often  m  Ice  quite 

another   view  of  things.     Taking   the    cril 
from  the  beginning,  we  have  just  a  bri<  I 
to  the  functions  of  the  it  I  he   Hux   I 

used.     I  think  Mr.  Whitby  i  wrong  in 

considering    that    the   sulphur,    iron,    nail 
charcoal  all  act  as  reducers.     To  begin  wit] 

ii tns    are  divided     to  my    mind     into    two 
groups.      First,  we  b 

metallic  iron  of  the  charge,  the  sulphur  and  the 
iron  nail,  and  the  second  group  of  the 
ingredients  of  the  charge.  The  second  o 
much  the  same  as  in  fluxing  an  ordinary  banket 
sample,  whilst  in  the  first  the  sulphur  mattes  the 
metallic  iron,  the  iron  merely  acting  in  the 
capacity   of   a   safeguard 

.sulphur,  which     would     give    a     had     sulphide. 
Should   a  had   sulphide  form,  it  would  pass  into 
the  matte  and  carry  gold  with  it.      The  torn.  i\ 
of  this  lead  sulphide  is  what  we  have  to  guard 
against,     bead  in  th ■        _  I  dlic 

lead  and  passes  into  the  button,  bo  the  lit: 
used  is  regulated  according  to  the  button  required. 
I  think  Mr.  Whitby's   fear  ol   retaining  gold   in 
the     slag     by     an     alkaline     sulphide    is    hardly 

-  iry,  as  the  temperatui 
the  final    wash  of  litharge  and    iharcoal  should 
overcome   this    little   difficulty.     An    iron    nail. 
melting  into  the  lead  button,  is  an  i  *perience  I 
have  not  met  with  up  to  the  pi  i  I  should 

think    the    use    of    an   iron   i  re   ample 

proportions    would    overcome  this  difficulty.     I 
think,  in    referring    me    to    I 
on    the    smelting,     he    could     not     have     just 
compared    in    his    mind    the    two   pn 
assaying     and     .-melting    in     a     blast     furnace. 
As  I  remarked   in   my  paper,  tie  -  ntial 

point  that  has   to   be   kept  in   view  is  to  ki 
the   lead   out   of  the   matte.     Now   in    smelting 
lead  ores  carrying  small  proportions  of  copper,  is 
this   done  I    In  1  ;'  ore  the 

copper  bearing  matte  always 
siderable   proportions  of  lead   sulphide,   and    - 
naturally   carries   values.      I    1  t  the 

smelters' would  keep  all  the  lead  out  of  the  n. 
jible,  but  the  fact  remain-  that  it  is  alw 
there.     It  is  unfortunate  that  Mr.  Whitby  rai-eel 


- 
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the  comparison  of  the  two  processes,  as  the 
conditions  are  such  as  to  make  the  comparison 
useless.  I  would  like,  in  conclusion,  to  thank 
those  gentlemen  who  took  part  in  the  dis- 
cussion. 

EXPERIMENTS  IN  EIRE  ASSAYING  AT 
THERED.TANG  LEBONG  MINE,  SUMATRA. 


I  at  September  Meeting,  1907.) 


By  G.  B.  Hogenraad  (Associate). 

REPLY    TO   DISCUSSION. 

Mr.  G.  B.  Hogenraad  :  In  writing  the  paper 
it  was  not  my  intention  at  all  to  show  how  good 
the  new  flux  was  ;  as  Mr.  Guthrie  remarks,  the 
ore  is  simple  enough,  and  in  fact  little  trouble 
xperienced  in  applying  the  new  flux.  The 
intention  really  was  to  find  out  the  effect  of  borax 
in  assaying.  I  have  always  been  taught  that 
borax  carried  silver  into  the  slag,  and  as  far  as 
the  experience  in  assaying  in  our  laboratory  shows 
up  till  now,  I  cannot  see  any  reason  why  borax 
should  be  added.  The  slag  produced  without 
borax  contains  no  gold  and  sometimes  but  traces 
of  silver,  so  that  no  cleaning  of  the  slag  is 
required  :  the  lead  buttons  separate  out  very  well, 
without  slag  adhering  to  them  ;  the  results  agree 
satisfactorily,  both  for  gold  and  silver. 

Mr.  Guthrie,  and,  in  fact,  everybody  contri- 
buting to  the  discussion  of  the  paj^er,  agree  with 
me  that  the  old  flux  was  not  a  good  one  for  this 
ore  :  my  point  was  that  the  fault  lay  in  the 
excessive  presence  of  borax,  and  I  therefore  regret 
that  no  one  of  my  critics  submitted  a  statement 
of  results  to  show  that  borax  had  no  detrimental 
effect,  with  especial  reference  to  the  silver.  In 
a  country  like  South  Africa,  where  the  silver 
values  are,  as  a  rule,  of  little  importance,  I  can 
understand  that  the  addition  of  borax  does  not 
make  much  difference.  I  should  like  to  ask  Mr. 
Guthrie  to  make  experiments  on  1  A.T.  of  ore 
with  the  Mux  he  recommended  on  p.  75,  viz., 
soda,  1-5  A.T.  :  PbO,  10  A.T.  :  borax  OS  A  T.  : 
and  to  compare  the  results  with  others,  when 
using  a  flux  consisting  of  :  soda,  1  "5  A.T.  ;  PbO, 
1*5  A.T.  I  am  inclined  to  believe  that  he  will 
find  that  there  is  a  perceptible  difference  in 
favour  of  the  latter  flux,  and  if  there  were 
practically  no  difference,  why  not  leave  the  borax 
out  altogether,  as  it  is  rather  an  expensive 
article .' 

I  made  a  good  number  of  comparisons  by  using 
the  two  methods  on  the  same  samples  and  found 
that  the  figures,  when  using  the  scorification 
method,  were  always  perceptibly  lower  than  with 


the  pot  assay,  both  for  gold  and  silver  (see  table); 
I  therefore  believe  that  the  pot  assay  is  the  best, 
but  that  when  scorifying  and  cupelling  the 
buttons,'  checks  must  be  used  for  the  silver. 

Mr.  White  says  that  the  difference  of  5  '  less 
PbO  and  5%  more  soda  does  not  account  for  the 
effects  observed  on  the  pots.  I  should  like  to 
believe  him,  but  I  cannot  help  thinking  these  pot 
crackings  were  chiefly  due  to  excess  of  PbO,  as 
after  its  decrease  no  more  pots  cracked.  The 
pots  have  always  been  stored  in  the  furnace  room 
all  day  before  use  and  stand  five  to  six  fusions. 
A  cold  pot  has  never  been  placed  in  a  hot  fire,  as 
Mr.  Guthrie  supposed,  and  the  makers  are  the 
Morgan  Crucible  Co.,  Battersea,  England. 

Prof.  Stanley's  suggestion  that  the  lower  yield 
of  precious  metal  with  the  old  flux  was  influenced 
by  the  excessive  use  of  charcoal  I  readily  accept ; 
undoubtedly,  there  was  too  much  charcoal,  but 
does  that  prove  the  necessity  of  borax  in  the  new 
flux  .'  Another  important  question  besides  that 
of  borax  is  : — Why  should  our  buttons,  occurring 
with  such  an  oxidised  slag,  need  scorification  ? 
To  tell  the  truth,  I  cannot  give  an  explanation 
for  that ;  I  can  simply  state  the  fact,  that  when 
they  are  not  scorified  before  cupellation,  the 
results  are  not  so  good.  If  this  is  indicative  of 
imperfect  fluxing,  which  I  honestly  believe  it  is, 
I  should  like  to  ask  Mr.  Whitby  and  Mr.  AVilmoth 
what  remedy  they  could  suggest?  Most  probably 
they  would  advise  me  to  add  borax  to  the  flux, 
but  then  we  return  to  our  starting  point.  I 
would  state,  for  their  guidance,  that  scorification 
of  the  lead  buttons  is  not  adopted  to  get 
agreement  between  duplicate  assay  of  the  gold 
but  for  the  silver  :  and  1  would  also  mention  that 
selenium  has  never  been  found  in  the  lead 
buttons. 

To  Prof.  Stanley  I  wish  to  express  my  regret 
at  being  not  clear  enough,  when  stating  the 
amount  of  lead  reduced  by  1  gm.  of  charcoal.  In 
fact,  I  never  found  more  than  25  gm.  for  1  gm. 
of  charcoal,  so  that  the  sentence  referring  to  this 
question  should  read  : — "  This  was  verified  by 
several  trials,  always  resulting  in  34  to  35  gm.  for 
1  gm.  of  charcoal,  when  calculated  for  pure 
carbon." 

Mr.  Wilmoth  is  wrong  in  saying  that  I  am 
inclined  to  blame  the  borax  as  being  the  cause  of 
"  excessive  "  loss  during  fusion.  I  never  said  so, 
and  as  regards  the  manganese,  I  hope  he  is  con- 
vinced now  by  the  following  table,  showing  assay 
results  obtained  by  pot  assay  ami  scorification, 
that  there  can  hardly  be  any  influence  from  that, 
and  that  scorification  only  is  not  the  way  to  assay 
our  samples. 

Before  ending  this  reply,  I  wish  to  express 
gratitude  to  those  contributing  to  the  discussion 
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1  am  quite  willing  to  use  boi 
will  do  bo  us  soon  as  1  have  been 
figures,   results  from  comparative 
Until  then  1  will  stick  to  my  oon 
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NOTES  ON  RAND  MIXING. 


(Read  at  Maifh  Meeting,  1908.) 
By  Tom  Johnson  (Member). 

DISCUSSION. 

Mr.    Tom    Johnson    (contributed):    I  have 
just  received  the  March  copy  of  the  M 
I  find  that,  by  an  oversight,  there  arc  a  few  mii 
takes  in  my  paper,  which  I  hop,  you  will  © 
in  the  next  issue  : 

Page  256,  2nd  column,  line  6  from  bottom, 
read*"  1896  "  instead  of  "19 

Page  258,  -2nd  column,  line  i  from  top,  read 
"prevent"  not   "insure.'1 

Page  259,  1st  column,  lines  6  and  i  from  top, 
read,  "  per  ton  handled,  as  the  amount  is  small. 
The  value,  etc."  , 

Page  261,  1st  column,  line  8  from  top,  delete 
"for"  before  "  a  200  ft.,  etc." 


Mr  T.  Lane  Carter:     I  regrel  that  the  I 
o  late,         I    had  info  ad  d  to  deal 
length  with  Mr.  Johnson  j  paper.     With  >•  - 
to  whal   hi  •  '  think  tha1 

few  of  the  Bhafta  here  are  worked  to  their  utn 
capacity.     They  can  handle 
rock    than    they   do   at    pn  «nt.      Pei 
criticism  that   there  has  been  too  much  m 
aded  on  th  ■'•'•11  founded. 

In  regard  to  the  author's  remark  about 
in   baling   -kip-,   il    '-   ;"'' 

■  the  large  mines  of  tl 
idopted  with 
ence  to  pumps. 

The  author  refers  to  the  common  pi 
the  Rand   of   having  a   large   number 
with  boilers,  etc.     I  think  it  we  had  adopfo 
the  past,  and  if  in  the  future  we  go  in   more  for 
electricity  on  the   mines,  that   this  "dl 

noi  be  so  well   founded,     ft 

tricity  on  the  mini 
of  the  things  which  we  have  to  be  Man 
for      We  have  in   the  past   fo  ight  a  bit  si 
electricity,  and  I  must  say  thai  if,  in  tl 

.  ui"  tor  more  electricity,  the   results   wi 
ter  than   they  I  •   in  the   | 

With    regard  to   tb 
mines,  this,  of  i  not  a   \ 

item,  and    in    some    cases    it    is   \  but 

those  oi  voU  who  ha 
men   and  engine-drr 
b  lis.  will  realise  that    a    . 
with  bells.     They  -  'hc;ir 

own   and  you  can  almost   tell  the  tern] 
man  from  the  way  he  rings  I 
to  have  the  :   holding  quil 

tion   with  ■    •  •  that  tl. 

phones  in  small  shafts  is  by  no  mi 

tem  is  quite  ample  in  the 

majority 

author 
the    rectangular    form 
This  is  a  i 

seems  to  me,  than  the  > 
■ 

on    tl 

amount  of  shaft  sinking  on  I 
from  all  | 
shafts  had  been   I    tl 

enter    into 

angular    draft.      The    • 

gular  shafts  and  the  ui  the 

will  readily  come  to  your   i 
think  that  the 
that  rectangular  shafts  are  preferable  to  round 

ads  in  shafts   are.  ,  a  considerable 

nuisance,  hut,  as  a  rule,  they  are   necessary.     1 
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think  where  the  mistake  has  been  made  has  been 

in  having  the  radius  of  the  bend   far  too  small. 

general  practice  has  been  to  allow  50ft.     It 

to  me  that  it  ought  to  be  at    least   ~5  and 
[y  100  ft. 

II is  idea  of  endless  rope  haulage  in  the  mine  is 
el  one.  and  under  some  conditions  where  we 
flat  stopes  or   flat   reefs,  as   we   are  rinding 
on  1       East    Kind,  1    think   the  scheme  of 
—  rope  haulage  will  play  a   most  important 
part  in  the   future.     It  is  a  common  practice  in 
mining,  and  the  next  ten   or   fifteen  years,  I 
think,  will  see  this  endless  rope  idea  used  a  great 
deal  in  the  opening  up  of  deep  level  mines  where 
ip  of  the  reef  is  small. 
Mr.  Johnson  has  given  us  -"me  startling  ideas, 
:ie  of  them  is   the    use    of  boilers    under- 
ground at  the  bottom  of  the   shaft.     It  seems  to 
me  that   electricity   has   been   proved    to   be    so 
efficient  and  such   a  safe   thing   to   use   that   the 
idea  of  having  a  steam  plant  underground   is  out 
of   date.     It   might  answer   in   collieries,  but  it 
se?ms   to   me   it   is  out  of  the  question  on  the 
Rand.    By  far  the  most  startling  scheme  proposed 
in  this    paper    is    the    placing   two    shafts   close 
together.     I    suppose    that    he    would    take   a 
rty  of  5,000  ft.   long,  and  he  would  put  his 
two  shafts  a  few  hundred  feet  apart,  and  you  can 
figure  it  out  what  that  would  mean   in  develop- 
ing   the    property.     This    is   another    coal  idea. 
In  fact,  there  is  a  great  deal  of  the  application  of 
coal  mining  to  Eand  mining  in   this  paper.     The 
idea  of  those  shafts   close   together  is,  of  course, 
quite  different  to  our  present  practice.     The  idea 
now  is  to  get  them  as  far  apart  as   possible,  and 
reduce  the  number  of  shafts   sunk.     There  is,  of 
course,     difficulty    in    getting    the    connections 
through,  but  the  final   result  is   much  better   by 
putting  the  shafts  as  far  apart  as  practicable. 

The  running  of  a  200-stamp  mill  from  three 
levels  is  an  excellent  idea  where  it  is  possible, 
but  there  are  not  many  mines  on  the  Rand  where 
this  can  be  done.  Only  one  or  two  mines  in 
the  Central  Rand  can  run  such  a  mill  from  three 
levels. 

The  author's  ideas  of  stoping  are  sound  on 
the  whole.  He-  seems  to  advocate  having  a  gang 
of  blasters,  but  I  do  not  think  that  is  the  best 
policy.  The  contractor  should  have  a  direct 
interest  in  all  the  stores  used,  and  that  interest 
should  not  be  spread  over  several  parties.  It 
should  be  to  his  interest  to  be  economical  in 
stores,  where  you  have  two  people  taking 
part  in  blasting,  the  greatest  economy  in  stores 
will  not  be  induced. 

The  idea  of  using  tailings  in  the  mine  has 
already  been  discussed,  and  the  fatal  objection 
has  been  pointed  out  that  the  acid  in  the  mines 


would  produce   hydro-cyanic  acid.     The  idea  is 
sound  if  it  were  not  for  this  objection. 

He  refers  to  narrow  stoping  widths.  Of 
course,  it  is  the  best  practice  to  keep  the  stopes 
as  narrow  as  possible,  hut  with  machines  the 
problem  is  how  to  keep  up  the  slabs  of  waste 
rock. 

The  author  goes  in  for  cheap  hand  steel. 
Here  I  entirely  disagree  with  him.  It  seems  to 
me  that  cheap  steel  is  almost  invariably  the 
most  expensive  in  the  long  run.  I  would  never 
dream  of  buying  some  of  the  cheap  steel  we  have 
on  the  market  to-day.  It  is  much  better  to  get 
a  good  quality  of  steel,  even  if  the  first  cost  is 
high. 

There  is  a  point  that  will  come  up  in  the 
future,  and  that  is  the  sharpening  of  steel 
underground.  I  think  that  in  a  few  years  hardly 
any  of  the  steel  that  is  now  being  hoisted  to  the 
surface  for  sharpening  will  be  brought  up.  It 
will  be  done  underground  by  electric  furnaces 
or  some  other  such  scheme. 

The  author  does  not  mention  it,  but  there  is 
difficulty  experienced  all  over  the  Rand  in  regard 
to  the  loss  of  steel  underground.  Kafirs  and 
Chinamen  have  a  way  of  hiding  steel,  and  on 
every  mine  you  will  find  that  there  are  tons  of 
steel  stored  away  underground  and  lost  for 
ever.  There  are  many  ways  of  remedying  this, 
but  one  of  the  best  I  think  is  to  treat  the  hand 
men  as  we  do  the  machine  men — that  is,  to  give 
them  all  a  certain  number  of  drills  with  a  dis- 
tinctive mark  on  them,  and  make  the  miners 
responsible.  If  any  of  the  drills  are  lost,  make 
them  pay  for  them.  This  scheme  has  been  tried 
on  several  mines,  and  proved  to  be  successful. 
The  expense  at  first  is  considerable  in  getting  out 
sufficient  steel,  but  eventually  the  saving  is 
considerable. 

Another  point  is  machine  sharpening  versus 
hand  sharpening  of  steel.  It  has  been  my  ex- 
perience that  hand  sharpening  pays  best.  I  have 
tried  both  methods. 

"With  regard  to  guides,  I  think  that  in  future, 
guides,  to  a  great  extent,  will  be  of  steel. 

With  regard  to  pumps,  of  course  Cornish  pumps 
have  played  a  great  part  in  mining  in  the  past, 
but  I  think,  to  a  great  extent,  the  day  of  the 
Cornish  pump  is  over,  and  that  in  the  future 
pumps  will  be  electrically  driven. 

A  very  important  point  is  the  use  of  gelignite 
instead  of  gelatine.  The  practice  is  in  use  on 
the  Rand,  and  where  gelignite  can  be  used  it  is 
cheaper,  and  there  is  a  very  considerable  saving 
in  stoping.  There  is  only  one  more  point,  and 
that  is  the  extended  use  of  white  labour  under- 
ground. The  author  seems  keen  on  get- 
ting more  white  labour  underground.  The 
Mine  Managers'   Association  has  had  a  scheme 
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on  foot  for  .'  long  time  oi  appri  nticing 
youths  to  underground  work.  The  scheme 
has  not  been  a  success  so  far.  At  the  present  time 
there  art-  very  few  apprentices  at  underground 
work.  We  have  found  that  the  principal  trouble 
has  bei  n  this.  You  know  it  is  the  custom  on  the 
Rand  to  take  a  young  man  and  put  him  with  a 
driller,  a  machine  man  foi  a  few  months,  and  at 
the  end  of  that  time,  if  he  passes  an  oral  exami- 
nation   lie   can    get    a    Masting   certificate.     Be 

3  that   mine   and  goes  to  th  illing 

himself  a  full-fledged  miner.  The  majority  of 
these  men  in  the  past  have  obtained  this  certifi 
cate  in  six  months.  Now  these  youths  arc  saying 
why  should  we  be  apprenticed  for  three  yearsand 
go  through  the  mill,  when  we  can  get  acertificate 

ecome  a  full-fledged  miner  and  get  £1  a 
shift!  Of  course,  this  reasoning  is  sound,  ami 
this  is  one  of  th«'  reasons  why  this  scheme  In- 
net  been  a  success.  One  way  to  meet  it  would 
be  to  have  two  forms  of  blasting  certificate.  In 
the  past  there  has  only  been  one  form.  In  the 
future  there  will  be  two  forms.  The  man  who 
comes  to  your  mine  knowing  nothing  about  min- 
ing and  who  works  for  six  months  and  g 
certificate,  on  his  certificate  will  be  these  words, 
"this  certificate  gives  no  guarantee  of  the  mining 
ability  of  the  holder."  Under  these  circumstances 
the  manager  would  know  the  man  was  not  a 
skilled  miner.  This  new  idea,  which  the  Govern- 
ment has  agreed  to,  may,  to  some  extent,  remedy 
the  trouble.  This  is  a  most  important  point  in 
regard  to  white  labour  underground,  and  we 
must  all  keep  pegging  away  at  it,  because  the 
more  white  youths  we  induce  to  take  up  mining 
on  the  Rand,  the  less  will  this  great  industry  be 
at  the  mercy  of  miners  from  oversea. 

WESTRALIAN    WET-CRUSHING    PLANTS, 

WITH  SOME  NOTES  ON  LABOUR 

EFFICIENCY. 


(Read  at  February  Meeting^  1908.) 


By  Gerard  W.  Williams,  F.C.S.,  A.I.M.M. 


DISCUSSION. 

Mr.  H.  T.  Brett  (contributed):  Having  been 
absent  from  town  for  some  time,  on  my  return  I 
was  interested  to  note,  while  reading  over  some  ot 
the  past  months'  Journals  Mr.  Gerard  Williams' 
article,  in  which  the  author  shows  that 
he  has  given  the  subject  much  thought  and 
attention.  On  the  other  hand,  I  was  more 
astonished  than  interested  to  notice  in  the 
discussion   on   the   above  paper  in  March,  3ome 


remarks  made  bj  Mr.  II.  A.  White,  which  I  think 
are    rather   overwhelming.  men!    be 

that  the  mien  I  e  mill  •■'. 

3    in.    in    diameter   by    13    ft.   long    should    be 

ited     to     the    laboi   I  mably,    1 

suppi  ind   up  chemii 

ami   then,  he  continues,  we   should   In 
outputs  of  27  tona  |  er  dien  .  6d. 

per  ton. 

I   would  like  to  Btate  I  information 

that  the  gradii  which  this  to 

implished  is  about  as  follow  n  I", 

35     on  100,  and  15     on  150  mesh.     The  13  ft. 
mill   reduces   27   tons  ol    thi 
mesh  per  diem.     As  this  mill  takes  approximately 
20  h.p.  and  a  22  ft.  mill  between  50  and  60  h.p., 
we  can  presume  th  it  ti  tube  mill 

equal  I le  22  ft.     Therefore,  the  22  ft.  mill  to 

be    as    •••^mimical    as    far    as    horse  power    is 

1  ned  should  take  over  :  I  -and  per 

diem  of  the  grade  given  above,  and  reduce  it  to  a 
slime  (  150  mesh)  at  a  cost  ol  2s.  6d.  per  ton. 
Personally,  1  have  no  idea  in  the  difference  in 
work  accomplished  by  a  L3  ft.  and  22  ft.  mill  on 
llaml  ore,  but  as  Mr.  Wl,  •  with  authority 

on  the  13  ft.  mill,  I  presume  he  has  given  the 
two  machine-  ample  attention  to  warrant  the 
statements  he  ha-  made.  [  am  quite  aware  that 
the  cost  of  regrinding  on  the  Eland  is  about  6<L 
per  ton  milled,  but  as  this  only  relates  to  grinding 
the   co  ds  to  a  finer  • 

is  that   if  the  whole  of  the  sands  (  1-150 
mesh)  were  reduced  to  a  slime  !      150  mesh)  the 

_     per    ton    milled    would 
considerably,  and  the  cost   based  on  per  t 

ground  to  a  slime  would  be  somewhere  in 
the  neighbourhood  of  that  given  in  the  cost  of 
a  13  ft.  mill — 2s.  fid  per  ton.  It  is  well  to 
differentiate  carefully  between  the 
per  ton  milled  and  the  cost  per 
ground  to  a  slime.  At  the  conclusion  of  Mr. 
White's   remarks,   he  ex]  stonishment  at 

the  high   cost  of  treatment  and   low  extra 
obtained   on    the    Kalgoorlie    mine    menl 

[en    Horseshoe).      Whil  _         _    fully 

the  excellent  work  done  on  the  Hand  in  obtaining 
95  extraction  at  a  cost  of  5s.  per  ton,  I  would 
like  to  know  what  would  be  the  figures  if  telluhde 
(which    exi-ts   in  Kalgoorlie  ■  nly  made 

its    appearance    on    the   Kind,  and 
roasting  concentrates,  ail-sliming,  bron 
and   other  luxuries  had  to  be  indulged  in  .;     If 
Mr.  White  could  still,  under  I  .instances, 

obtain   an   extraction  of  95     at 
ton,   or  even  more,   then   J    should   say   he   has 

i — at  his 
Personally,  I  have  found  in  mi  -  that  it 

is  fatal  to  generalise  on  mining  between  two 
different  countries. 
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SOME    FEATURES   OF   SILVER   ORE 
TREATMENT  IX  MEXICO. 


By   W.  A.  Caldecott,   B.A.,  F.C.S.  (Member). 


DISCI'  SSIOX. 

Mr.  S.  H.  Pearce  (contributed)  :  Like  many 
others,  1  must  also  express  my  appreciation  of  the 
matter  contained  in  this  paper, not  only  tor  its  i  two 
intrinsic  worth,  but  lor  the  reminiscences  of  the 
time  when  1  paid  a  visit  to  Mexico  myself,  in 
1901,  and  had  a  small  experience  in  the  cyanid- 
ing  of  silver  ore.  At  that  time,  however,  1  was 
much  more  concerned  in  the  extraction  of  the 
gold  contents  of  the  ore  1  ->\as  working  upon,  and 
which,  being  of  far  greater  value  than  the  silver 
content-,  were  at  that  time  of  more  local  import- 
ance. This,  1  might  add  was  in  the  early  stages 
of  fine  grinding,  and  my  attention  being  concen- 
trited  on  this,  1  was  able  to  give  less  time  than  I 
would  have  liked  to  a  matter  that  has  since  proved 
to  be  one  of  the  greatest  importance  in  that 
country.  To  illustrate  my  point,  when  one  has  a 
residue  containing  4  :iwt.  of  gold,  a  question  of 
2  oz.  or  3  oz.  of  silver  is  of  less  importance  com- 
mercially. 

At  the  time  of  my  visit,  however,  my  curiosity 
was  aroused  by  the  fact  that  they  were  using  a 
small  quantity  of  mercuric  chloride  in  their 
solutions,  which  gave  them  better  extractions  as 
regards  the  silver  contents,  and,  I  believe,  had  no 
injurious  effect  on  the  gold  extraction.  The  idea, 
I  understand,  was  first  introduced  by  Mr.  E.  M. 
Hamilton,  a  well  known  metallurgist  working  for 
one  of  our  Past-Presidents,  Mr.  Chas.  Butters. 
"Well,  as  may  be  supposed,  I  worked  out  innumer- 
able equations  to  account  for  this,  and  finally 
came  to  the  conclusion  that  it  acted  in  the  dual 
capacity  of  a  weak  oxidising  agent,  and  a 
••  desulphuriser,"  if  1  may  use  the  term,  in  that  it 
was  first  reduced  to  a  mercurous  chloride,  and  as 
such  combined  with  and  rendered  innocuous  the 
monosulphides  that  were  probably  formed.  I  say 
"probably,"  because  the  ore  was  oxidised  and 
apparently  free  from  all  sulphides.  I  could  there- 
■iily  surmise  that  the  silver  contents  existed 
as  sulphide,  and  on  that  supposition  1  obtained 
some  native  argentite  from  a  neighbouring  mine. 
and  carried  out  a  few  rough  experiments,  more, 
I  must  confess,  because  the  subject  worried  me, 
than  on  account  of  any  scientific  interest,  and  I 
feel  a  keen  regret  that  I  have  unfortunately  lost 
the  notes  I  made  at  the  time,  the  more  so  as  I 
intended  them  to  form  the  basis  of  a  paper  for 
your  benefit.  The  experiments  were  intended  to 
note  the  effect  of  varying  strengths  of  KCy  solu- 
tion, the  addition  of  various  reagents  to  these 
solutions,  and  also  the  effect  of  aeration  as  demon- 


strated by  the  mineral  being  floated  on  the  top 
of  the  solution  as  compared  with  being  submerged. 
The  argentite  was  picked  out  from  some  specimen 
ore  kindly  supplied  me,  and  crushed  to  an  impalp- 
able powder.  The  experiments  were  carried  out 
in  porcelain  cups,  and  the  effects  judged  by  the 
time  taken  to  effect  solution.  The  results,  which 
I  have  to  quote  from  memory,  were  to  the  effect 
that,  generally  speaking,  the  rate  of  solubility, 
when  submerged  in  fresh  KCy  solution,  varied  as 
the  strength  of  solution  employed,  right  up  to  the 
strongest  solution  used,  viz.,  5/  .  When  floated, 
the  action  on  the  ore  was  much  more  rapid,  and 
the  effect  of  strength  of  solution  not  so  marked. 
This  pointed  to  the  conclusion  that  oxygen  was 
more  important  than  strength  of  solution. 

The  next  step  was  to  try  the  effect  of  various  re- 
agents, which  included  all  those  available  at  the 
time.  Of  the  many  tried,  the  results  of  but  few  are 
worth  recording.  Oxidising  agents  produced  an 
acceleration  only  on  the  submerged  experiments, 
as  might  be  expected,  but  the  crux  of  the  w  hole 
question  was  observed  in  the  behaviour  of  the 
salts  of  the  metals  of  the  first  group,  viz.,  mercury 
and  lead.  Of  the  two,  mercuric  chloride  gave  a 
slight  acceleration  in  point  of  time  over  lead 
acetate,  particularly  in  the  submerged  trials,  and 
this  pointed  to  a  reduction  of  the  salt  used.  The 
experimentalist  loves  to  theorise,  and  upon  the 
slender  basis  of  the  foregoing,  I  formulated 
several  theories,  all  quite  satisfactory  to  my  mind, 
and  I  shall  leave  it  to  others  to  shatter  them  as 
they  will.  In  the  first  place,  it  appeared  obvious 
to  me  that  something  was  necessary  to  combine 
with  the  sulphur  set  free  by  the  solution  of  the 
silver  sulphide  in  an  insoluble  form.  I  attributed 
the  superiority  of  the  mercury  salt  to  the  fact 
that  the  mercurous  sulphide  formed,  was  the  more 
insoluble  compound,  and  therefore  more  stable, 
but  the  effect  of  the  lead  salt  puzzled  me  for  some 
time,  until  I  hit  upon  the  probable  explanation 
that  in  conjunction  with  aeration  it  was  converted 
into  sulphate,  also  a  stable  and  insoluble  com- 
pound, and  that  the  time  required  for  oxidation 
represented  the  difference  in  activity  between  the 
two  reagents.  Upon  these  results  I  recommended 
the  trial  of  lead  salts  as  a  substitute  for  mercuric 
chloride  on  a  practical  scale,  as  being  less  expen- 
sive, and  though  I  was  unable  to  stay  to  see  the 
results,  its  general  adoption  since  seems  to 
warrant  the  assumption  made  at  the  time. 

1  am  afraid  I  am  rather  digressing  from  the 
point,  but  it  all  leads  up  to  my  reasons  for  think- 
ing that  "  reaction  (c)  "  is  incomplete.  It  was 
my  most  laudable  intention  on  my  return  here  to 
complete  my  investigations  on  the  subject,  but  I 
found  myself  at  once  fully  occupied  with  tube 
milling.  It  may  be  a  debatable  point  wb 
lead  sulphide  is  converted  into  sulphate,  but  I 
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think  it  far  more  likely  than  thai  it  should  be 
converted  into  oxide  aa  is  assumed,  Besides 
which,  there  is  a  necessary  consumption  of  lead 
sail  beyond  that  required  1>\  replacement  of  boIu 
tion.  The  fact  that  practically  no  lead  is  preci 
pitated  on  the  zinc  does  not  affect  the  question, 
as  if  present  as  sulphide  it  will  not  be  in  solution, 
and  it  as  sulphate  it  would  not  be  decomposed, 
whereas  if  present  as  oxide  it  would  soon  pass 
into  solution  and  be  precipitated  on  the  zinc. 

In  conclusion,  1  would  state  that  these  theore- 
tical considerations  are  always  most  fascinating, 
particularly  for  the  reason  that  with  the  extremely 
dilute  solutions  of  the  reagents  in  question, 
accepted  results,  as  per  text  book,  are  always 
likely  to  be  upset.  We  have  to  thank  Mr. 
Caldecott  for  his  able  demonstration  of  the 
and  for  pointing  out  its  analogy  to  the  work  we 
are  trying  to  improve  upon  on  these  fields. 

Prof.  G.  H.  Stanley  (contributed) :  I  read  Mr. 
■Caldecott's  paper  with  great  interest,  because  it 
was  almost  the  first  account  I  had  seen  of  modern 

practice  in  Mexico,  and  I  think  the  Society  is 
indebted  to  him  for  bringing  his  observations 
re  it,  as  they  cannot  be  found  in  any  text  book. 
May  we  hope  it  is  only  the  forerunner  of  a  series 
dealing  with  other  metals  and  processes  which  he 
saw  during  his  journey. 

The  treatment  described  is  apparently  being 
used  ou  ores  similar  in  composition  to  those 
formerly  treated  by  the  Patio  process,  but  of  a 
lower  grade,  i.e.,  containing  native  silver,  haloid 
salts,  and  sulphide:  but  other  ores  occur  carry- 
ing silver  largely  as  sulpharsenide,  sulphantimon- 
ide,  and  in  other  complex  minerals,  which  would 
not  yield  a  good  extraction  on  the  Patio,  unless 
previously  roasted  with  salt.  Can  Mr.  Caldecott 
tell  us  whether  these  ores  are  being  treated 
by  the  cyanide  process  as  outlined,  or  by  any 
other  proci 

Since  the  paper  was  read,  two  or  three  arl 
dealing  in  detail  with  the  same  subject  have 
appeared  in  the  technical  press,  one  author  par- 
ticularly pointing  out  that  silver  metallurgy  in 
Mexico  is  in  a  transitory  stage,  and  from  the 
accounts  of  the  various  plants  given,  it  - 
that  agitation  by  compressed  air  in  vertical  ta..ks 
is  now  specially  favoured  and  allows  of  the 
treatment  thus  of  even  40  mesh  material  with 
low  cost  of  power,  these  tanks  are  variously 
called  Pachuca  tanks,  because  first  installed 
there,  or  "  Brown  "  tanks,  after  their  originator 
F.  G.  Brown.  Waihi,  New  Zealand.  Xew  tanks 
are  13  ft.  diameter  and  55  ft.  high.  Time  of 
treatment  by  agitation  also  is  increasing  and 
varies  from  25  up  to  150  hours,  and  one  plant 
proposes,  instead  of  selling  its  concentrat 
slime  and  treat  by  air  agitation  in  strong  cyanide 


Bolution,  experiment  having 
results. 

It  is  very  interesting  to  not''  the  large  employ- 
ment ot  various  types  ol  suction  tilt' 
sitated   by  the  very  small  proportion  of  bo! 
removed  a1  each  decantation  and  consequei  I 
perfect    washing  and   long   time   of    treat 
For  instance,  on  one  plant  tie-  treatment  I 
are  L0  it.  deep.     After  agitation  tor  twentj 

hours,  the  charge  is    allowed    to    settle  m\  I 
and  then   .".  tt.  only  of  Bolution  is  decanted  off : 
then    tilled    up    with    fresh     stock   solution    plus 
lime  and  lead  acetate  and  agitated  till  mixi 
half  an    hour,  then  settled  half  an   hour  to    1-  in. 
depth   and  decanted.     Six  other  similar  v 
air  L:iv<'n  and  two  washes  with  water  also,   mak- 
ing   nine   decantations    in   all.      Finally 
pumped  to  tall  settlement  tanks,  where  it  remains 
as  long  a-  possible,  and  here  tin-  clear  solution  is 
decanted  and  the  residue,  running  70     moisture, 
discharged.     Here  it  is  proposed  to  instal  I 
in  order  to  save  time  and  recover   mor< 
silver  and  cyanide.     At   the  w<  rks  m  m  which 
this    instance    was    taken      EEaciend 
Francisco — crushing    is    done   in     '025       K'  X 
solution  with  1,050  lb.  stamps  through  -lot  - 
equivalent  to  50  mesh,   duty   being   3*3   metric 
tons  per  twenty-four  hours. 

By  Willi. -y  tables  and    Frue  vaj 
weight    of  concentrates,  are   taken    out    oi    the 
pulp,    which    concentrates   contain    50      ot  the 
values  in  the  ore. 

The  tailings  are  separated  by  classifiers  into 
sand  15  8     and  slime   51*7      of  the  dry  v. 
of  ore,  and  treated  by  percolation  and     - 
respectively.      Sands   getting    1  1  day-'  treal 
and  slime.-  as  al 

The  weight  of  Bolution  precipitated 
pulp  treated   and    the    strength  of  »>\ 
follows  :* 

The  sand  treatment  of  7  tons  of  ••'■ 
1-4  tons  ot    10      KCy.  and  '7  ton  of  wash  \ 
in  slim.'   treatment  6*4  tons  ol   '10      KCy.     Re- 
y  v7%. 

RESCUE  APPLIANCES:    LESSONS   11  "M 
GLENCOE. 


(Bead  at  March  M- 

By  H.  Kbstneb. 

DI- 

Mr.  Tom  Johnson  (contributed.: 

President  says,  this  is  the  -  .he  that  t  the 

Courrieres  mine  disaster  by  the  men  from 

phalia,  I  would  like  to  point  out  that  those  men 
were    a    specially    trained    band.     Now,  on    the 

-  Bernar.l  .vTicclonald,   E.fji.u-.rinj  and  Mining  J 
Apr.  i. 
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we  want  something  that  needs  very  little 
training  to  be  able  to  use  it  in  the  gold  mines  ;  if 

a  man  was  lying  gassed  in  a  winze  or  drive,  there 
would  be  very  little  hope  for  him  if  he  had  to 
wait  :   these  trained  men  to  go  and  get 

the  apparatus  before   he  could  be  got  out   and 

taken  to  the  fresh  air.      What  we  have  to  get,  to 

enable  a  reseller  to  get  at  a  gassed  person  quickly, 

nething   tha«   even   a   Kafir  can  use  and  ran 

e  kept  underground  close  to  where  driving, 
winzing,  etc.,  is  being  done.     Being  interested  in 

'hin--.  1  have  been  on  the  lookout  to  see  if 
I  could  find  something  that  could  be  fairly  handy 
and  not  need  trained  men.  L  have  come  to  the 
conclusion  that  the  smoke  helmet  and  bellows  is 
■  -  -  d  l~  ""  3t  rescue  appliances  for  this  special 
purpose  of  getting  out  gassed  men.  1  send  you 
a   cut   of  such  an  one,*  which  ordinarily  requires 

ersons,  one  using  the  helmet  and  the  other 
the  bellows,  and  I  fancy  it  would  not  take  many 
minutes  to  make  even  Kafirs  understand  how  to 
use  it.  A  smart  man  could  manage  himself 
where  compressed  air  was  in  use,  by  fitting  the 
hose  up  to  connect  to  the  air  pipes.  "This 
would  not  be  so  handy  in  coal  mines  giving  off 
explosive  gases,  although  the  bellows  supplied 
are  good  to  feed  the  helmet  through  200  ft.  of 
For  greater  distances  a  stronger  pair  of 
bellows  would  be  necessary.  For  fire  work, 
either  in  gold  or  coal  mines,  the  liquid  air 
apparatus,  called  the  alerolith,  would  be  very 
good  :  this  is  easy  for  men  to  handle  and  use, 
there  being  no  taps,  etc.,  top  the  man  to  look 
after.  It  is  cool  to  wear  and  is  not  a  great  weight. 
I  saw  the  aerolith  at  the  Cockerill  Collieries  in 
Belgium,  and  they  assured  me  there  that  they  had 
adopted  it  after  having  tried  several  others,  and 
this  since  the  disaster  in  the  North  of  France. 
They  have  a  very  complete  rescue  station  there 
with  their  own  air  liquifying  plant.  Every 
mine  would  not  need  a  liquifying  plant.  A  small 
plant  would  serve  ten  or  a  dozen  mines  grouped 
together,  and  it  would  not  cost  an  excessive 
amount  per  mine  to  instal  a  very  complete 
equipment.  There  is  a  great  advantage  in  the 
aerolith  over  most  others,  and  that  is,  if  men 
using  it  have  to  stay  at  a  fire  or  in  gases  a  longer 
time  than  the  one  filling  of  the  apparatus  will  last, 
fresh  supplies  can  be  brought  and  emptied  into 
the  knapsack  at  the  place  without  the  men 
having  to  take  it  off,  of  course.  The  person 
bringing  fresh  supplies  will  be  using  the  apparatus 
also.  Another  advantage  is  that  the  user  gets 
cold  air  to  breathe  and  is  kept  cooler  than  when 
using  some  others,  and  is  therefore  able  to  stick 
to  the  work  for  a  longer  period. 

The  meeting  then  closed. 


Contributions  and  Correspondence. 

Till-.  INCIDENCE  of  METHODS  OF  PAY- 
MENT OX  THE  EFFICIENCY  OF  MINERS. 


Omitted  from  letter. 


-May  I  offer  a  somewhat  belated  contribution 
to  the  discussion  on  Mr.  Kenneth  Austin's  paper. 
I  regret  that  owing  to  the  migratory  habits  which 
I  have  lately  acquired  the  Jotirnals  only  arrive  at 
intervals. 

In  Broken  Hill  (New  South  Wales),  all  the 
mines  pay  their  contractors  by  the  actual  weight 
of  ore  broken.  Every  truck  of  ore,  as  it  leaves 
the  ore  pass,  has  a  label  attached  to  it,  bearing 
on  it  the  number  of  the  party.  Arriving  at  the 
brace,  the  trucks  are  run  over  a  weigh  bridge  and 
the  weight  recorded  by  a  clerk  in  the  employ  of 
the  company,  and  checked  by  a  tally  clerk  paid 
by  the  men.  Every  now  and  then  a  truck  is 
tipped  on  to  a  sorting  table,  examined  by  the 
ore  inspector  and  reweighed  after  any  mullock 
has  been  thrown  out.  Miners  who  habitually 
send  up  mullock  are  dismissed.  Dismissals  from 
this  cause  are  not  very  common.  The  method 
works  splendidly,  and  no  complaints  are  possible, 
as  a  representative  of  the  men  themselves  checks 
every  truck.  All  ore  broken  and  nearly  all  tram- 
ming is  clone  on  contract.  I  know  that  this 
method  would  be  difficult  of  application  on  the 
Rand,  where  self-dumping  skips  are  in  use,  but  it 
is  the  only  method  of  paying  contractors  which  is 
free  from  error.  Every  surveyor  knows  the 
frequent  complaints,  that  are  made  as  to  the 
measurements  on  pay  day.  This  liability  to 
error  is  greatly  increased  in  wide  stopes.  The 
Broken  Hill  stopes  average  65  ft.  in  width, 
there  are  many  stopes,  however,  where  the 
width  exceeds  200  ft. 

Mr.  A.  Richardson  mentions  the  failure  of  the 
Arbitration  Act.  That  Act  promised  much  and 
accomplished  nothing.  If  anything,  it  accentu- 
ated labour  troubles.  Strikes  are  just  as  frequent 
in  states  possessing  the  Act  as  in  the  other 
states.  In  point  of  fact,  the  Act  has  caused 
more  strikes  and  class  bitterness  than  any  factor 
of  recent  years.  I  do  not  know  whether  the 
consideration  of  the  working  of  this  Act  comes 
within  the  province  of  this  Society,  but  it  seems 
not  unlikely,  that  it  may  attract  some  attention 
in  the  near  future,  for  I  understand  it  is  one  of 
the  projected  measures  of  your  new  Government. 
If,  however,  the  President  considers  that  some 
information  as  to  the  way  it  has  worked,  or 
rather  failed  to  work,  in  Australia,  would  be  of 
interest  to  members,  I  should  be  more  than 
pleased  to  submit  some  notes  dealing  with  it. 
Out  here  labour  politics  form  no  small  portion 
of  the   manager's   worries.     What  with  Arbitra- 
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timi    Courts,     Excise    Courts,     \\  Courts, 

Tariffs  and  other  things,    wre    ire  i ipelled   to 

maintain  a  keen  interest  iu  current  politics. 

Gerard  w.  Williams. 

THE  USE  OF  FILTER -PRESSES  FOB 
CLARIFYING  DECANTED  SLIME 
SOLI  TION. 


The  tonnage  of  ore  crushed  at  the  Knights 
Deep  having  iucreased,  it  was  found  necessary  to 
instal  more  solution  clarifying  arrangements. 
A  filter-press  containing  36  hollow  frames  and 
served  by  a  3-in.  high  lift  centrifugal  pump  was 
erected.  The  frames  are  30  in.  square  inside 
measurement,  and  contain  450  s  [.  ft.  of  filtering 
area.  The  hollow  frames  admit  of  a  cake  of 
slimes  1  in.  thick  Vicing  formed  lief' ire  the  pros  is 
full. 

In  the  first  instance  the  pump  suction  was 
connected  directly  to  the  decanting  main.  It 
was  found  with  this  arrangement  that  the  cloths 
had  to  be  changed  at  least  every  twenty-four  hours 
and  sometimes  oftener,  as  they  soon  choked  and 
the  pressure  rose  beyond  the  capacity  of  the 
pump  (40  lb.  per  sq.  in.).  The  effect  of  .-team  for 
two  hours  to  dehydrate  any  colloidal  silica  pre- 
sent was  tried,  and  this  increased  the  life  of  the 
cloths  by  anything  up  to  twelve  hours. 
Heated  air  should  serve  even  better.  The 
press  was  never  by  any  means  full  of  solids 
when  it  became  necessary  to  change  the  cloths, 
and  hence  the  necessity  for  so  thick  a  hollow 
frame  in  this  class  of  work  is  by  no  means 
obvious.  Half  the  thickness  in  pressed  steel  or 
sheet  iron  should  be  sufficient,  and  inlets  and 
outlets  of  solution  into  the  press  should  be  ample 
and  of  equal  area.  The  cloths  very  soon  became 
hard,  and  the  pores  choked  even  after  vigorous 
scrubbing  in  water.  On  analysis  it  was  found 
that  90'::  of  the  hardening  solid  deposited  on  and 
in  the  cloths  was  carbonate  of  lime,  and  Mr. 
McArthur  Johnston  experimented  with  various 
reagents  to  discover  the  best  means  of  removing 
this.  He  found  that  by  treating  with  hot  hydro- 
chloric acid  of  5:  -10  strength,  and  rubbing  to 
release  the  bubbles  of  carbon  dioxide,  which 
prevented  further  action,  the  cloths  were  not  only 
softened  but  were  apparently  uninjured.  This 
is  now  being  clone  regularly  on  the  working  scale. 
It  was  suspected  that  a  good  deal  of  the  carbonate 
of  lime  giving  this  trouble  was  that  which  is  seen 
floating  on  the  surface  of  any  undisturbed  slime 
solution,  and  that  the  pump  being  connected 
direct  to  the  decanting  main,  not  only  drew  in 
this  but  also  some  slime,  especially  when  the  last 
few  inches  of  solution  were  being  decanted.  The 
suction  of  the  pump  was  then  connected  to  the 
sides  of  two  of  the  ordinarv  sand  filter  vats  at  a 


point  opposite  the  inflow  and  about   18  in.  above 
nd  level,  and  a  box  was  put  round  the  holt- 
open  at  top  and  bottom  to  prevent  any  floating 
carbonate  of  lime  being  drawn  in.     This  ai 
menl   allowed  the  carbonate  of  lime  to  become 
wetted   and   to  Bettle  oo   the   sand,  and   v 
successful    that   cloths   now   run  three  and  four 
day-  without   changing,  clarifying  up  to  800  tons 
per  day.    At  the  Simmer  I  >eep  the  decanted  slime 
solutions  will  enter  the  centre  of  a   25-ft.  i 
ing   vat  with  peripheral    overflow   like   a   slime 
collector,  from   whence   they  will    be  pumped  into 
the  pre 

W.  R.  Dowlikg. 


Obituary. 


The  death  is  recorded  with  much  I  Mr. 

Charles  Gli  fas  (member),  which  took  pla 
the  7th  June,  from  pneumonia. 

Mr.  Gluyas,  who  was  only  43  years  of  age,  had 
been  on  the  Hand  for  about  20  years,  and  for 
the  greater  part  of  that  period  he  held  the 
position  of  general  manager  of  the  Jubilee  and 
Salisbury  Mines.  There  was  a  very  large  attend- 
ance at  the  funeral  at  Braamfontein  on  Whit- 
Monday.  Mr.  Gluyas  was  elected  a  member  in 
December,   19 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

COLORIMETRIC     DETERMINATION     OF      [RON      IN 

Coppeb  Alloys.— "The method  i-  based  upon  the 
red  colour  reaction  given  by  ferric  >alt>  with  a 
solution  of  salicylic  acid  in  presence  of  sodium  acetate 
and  acetic  acid,  the  bine  or  green  colour  due  to  the 
copper  being  destroyed  by  the  addition  of  potassium 
cyanide:  0*2  gm.  of  the  alloy  i-  dissolved  in  the 
smallest  possible  quantity  i  -  nitric  acid,  and 

if  tin  or  antimony  be  present,  the  solution  Ls  diluted 
slightly  and  filtered.  Lead,  if  present,  is  removed  as 
sulphate.  The  solution  is  treated  with  20  ca 
concentrated  solution  of  sodium  acetate  and  11 
of  a  2  solution  of  salicylic  acid  in  glacial  a 
acid,  and  then  a  3  solution  of  potassium  cyanide 
<;i  strong  solution  will  not  answer  the  purpose)  is 
added  graduallyuntil  the  green  colour  has  disappeared 
and  the  precipitate  of  copper  cyanide  has  re-dissolved. 
The  solution  is  then  made  up  to  a  definite  volume 
and  the  red  colour  due  to  iron  matched  by  adding  a 
standard  solution  of  ferric  chloride  to  a  mixture  of 
•_'n  c.c.  sodium  acetate  solution  and  10  c.c.  of  the 
acetic  acid  solution  of  salicylic  acid  diluted  to  about 
the  same  volume  as  the  solution  of  the  alloy.  Results 
are  given  showing  the  accuracy  of  the  method."— 
A.  W.  GREGORY,  Chem,  Soc.  Trans.,  1908,  9S,  93— 5. 
—Journal  of  the  Society  of  Chemical  Industry,  Feb. 
2,  1908,  p.  163.     (A.  W.) 
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The  Ekfkct  of  High  Ljthargi  in  Cbucible 
Ass  \v  fob  Silver.—  "  The  object  of  this  paper  is  to 
joint  out  that  t lie  use  of  a  large  excess  of  litharge  in 
.  aome  ores  will  give  results  for  silver  that 
are  uneven  as  well  as  low.  So  far  as  I  know,  how- 
ever, an  excess  of  litharge  does  oot  affect  the  ie-ult- 
obtained  in  the  crncible  assay  i  f  ores  for  gold. 

The  main  reasons  for  osing,  in  the  crucible  assay, 

much   more  litharge  than   is   required   t<>  give  the 

ss  iry  lead  button  are  :    (1)  Its  action  as  a  flux  ; 

-  iction  as  a  desulphuriser  ;  and  (3)  its  action  as 
an  oxidiser,  especially  on  metals  like  copper  and 
nickel,    whereby   they  are   forced   into   the  slag  as 

-  and  thus  prevented  from  passing  into  the  lead 
button.  Hence,  by  the  use  of  much  litharge  in  the 
crucible  assay  more  ore  can  often  be  taken  than  in  the 
scorilication  process,  and  a  lead  button  obtained 
which  can  possibly  be  cupelled  at  once  or  after  a 
single  -eorilication.     The  method  is  specially  advan- 

is  with  an  ore  carrying  much  copper  or  similar 
impurity  and  poor  in  silver,  when  the  assayer  does 
not  ->\  i-h  to  resort  to  a  wet  analysis  for  the  determi- 
nation   of    the    silver.     For    several    years     I    have 

i  that,  when  much  litharge  was  used  with 
certain  sulphide  and  arsenical  ores,  the  results  were 
considerably  lower  than  when  the  scorification  method 
'  -  -•  This  fact  was  more  forcibly  brought  out 
in  connection  with  certain  work  carried  on  this  year 
by  H.  A.  Frame  and  F.  C.  Jaccard,  students  at  the 

cbusetts  Institute  of  Technology,  to  ascertain 
the  best  method  of  assaying  the  rich  arsenical  nickel 
and  cobalt  ores  from  Ontario. 

The  following  are  some  results  obtained:  Ore 
No.  2,687-2  had  a  reducing  power  of  4"2  and  contained 
nickel.  12"92  :  cobalt,  10-92  ;  and  arsenic.  46%  Tl  e 
minerals  noticed  in  the  ore  were  niccolite  ,  smaltite, 
erytbrite,  cobaltite  and  arsenopyrite. 


Scorification  Method-   i 1 


Etesull  -. 


'        -          the  Crucible 

Results. 

/  - 

x  r 

A  '2 

-  f. 

-        = 
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|     l- 
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Silver  found. 

Silver  in 

■     - 
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1-20 
L-20 
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5     30     li 
1"     35     14 
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23     011648 
•2s    011272 

Oz.  p.  t. 

2323 
2329  6 
22544 

Not 
assayed 
52-4  oz. 

No.  2  687-6  consisted  chiefly  of  smaltite.  eryth- 
rite,  nicc<  lite  and  arsenopyrite;  k.P.  =4-06;  nickel, 
3'94  :  col  alt,  11*25  :  and  aisenic,  59'7    . 


sodium   Borax 

nt  ***■ 

Lead 

hut  ton. 

Silver  in 

gm.         gn  .        gm. 
1-20         10          ]<»         35         1-5 
1-20         10         10         so        1-5 

gm. 
22 
21 

Oz.  p.  ton. 
258-2 
241-2 

The  Fame  ore  assayed  after  anialgation :- 

1-20         30         1" 
1-20         10         l'» 
1-iO         10         10 

30        1  5 
35        1  -5 

so         1-5 

23 
23 
23 

229-8 
230-8 
220-2 

Subsequent  to  the  above  test-  I  made  further 
investigations  on  the  ore-  tested  as  well  as  on  other 
ores,  and  obtained  the  following  results  :  Ore  No. 
_  $7-2;  R.P.=4-2;  nickel,  12-92;  cobalt,  1092: 
and  arsenic.  46%. 


ton. 
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Lead. 
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Crucible  Method-  I 
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Ore  A.     Chiefly  smaltite   and  niccolite  with  free 
silver,  containing  nickel,  5*06,  and  cobalt,  9*12%. 
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<  Me  No.  2,703-1  consisted  of  smaltite,  native  bis- 
muth and  native  silver  in  calcite ;  R.P.=5;  nickel, 
0-3  :  cobalt.  8  :  and  arsenic,  55%.  The  scorilication 
assay  gave  404*8  oz.,  and  the  combination  wet  and 
dry  analysis  gave  403-7  oz.  of  silver  per  ton. 


Crucible  Method— Charge 


Results. 


Ass  y. 
ton 

Sodium    Borax 
bicarb,    glass. 

Lith- 
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Silver  in 
Lead. 

Silver  in 
Slag. 
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1-20 
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Oz.  p.  ton 
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Oz.  p.  ton. 

Not 
assayed 

11-8 

The  same  ore  after  amalgamation  gave,  by  the 
scorilication  a— ay.  292  and  291 -2  OZ.,  while  by  the 
combination  wet' and  dry  analysis  the  result  was 
292*2  oz.  of  silver  per  ton. 


Crucible  Assays- 

-Charge 

Results. 
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1-5 
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279-8 
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Notices  and  Abstracts  :    '  'hem 


I  have  a  number  of  other  examples,  bul  these 
should  be  sufficient  to  illustrate  the  fact  i"  which  I 
wish  to  call  attention.  The  ores  used  carried 
practically  no  gold.  The  sum'  lot  of  litharge  was 
used  in  all  the  fusions,  and  the  conditions  under 
which  tlie  fusions  were  conducted  were  as  nearly 
identical  as  possible.  Heavy  crystals  of  litharge 
found  on  all  the  cupels.  Only  '  a— a\  ton  of 
i-  used  in  iIm'  assays,  because  Messrs.  Frame 
and  Jaccard  found  that  in  case  of  <n<-  No.  •_'  t'^7  J, 
carrying  L2*9B  of  nickel,  if  5  gm.  of  ore  were  taken 
and  35  gm.  of  litharge  were  used,  the  resulting  lead 
button  would  not  cupel.  It  5  gm.  "i  ore  were  taken 
and  ili>'  litharge  increased  t"  80  gm  .  in  order  to  slag 
the  nickel,  the  button  would  cupel  but  tin-  Bilver 
results  were  low.  Some  ores  from  the  cobalt  district 
carry  so  large  a  percentage  of  nickel  that  ._',.  assay 
ton  of  ore  i-  the  limit  that  can  be  used  in  either 
Bcorification  or  crucible  work,  and  low  litharge  is 
inapplicable  in  the  latter  method.  The  following  ore 
server  a-  an  illustration  :  Ore  No.  2,703-2,  niccolite 
(NiAs  :  R.P.  5-3  :  nickel,  38-01  :  cobalt,  119;  and 
arsenic,  53*31 
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The  lead  buttons  from  tV  and  ,-..  assay  ton  of  ore 
would  not  cupel,  both  cupels  being  covered  with  a 
thick  film  of  green  nickel  oxide  (NiO).  The  lead 
button  from  ._.' ,,  assay  ton  of  ore  would  just  cupel, 
leaving  the  cupel  stained  green." — R.  W.  Lodge. — 
/  World  (abstract  of  paper  read  before  Am. 
Inst,  of  M.  E.),  Feb.  1,  1908,  p.  213.     (H.  A.  W.) 

Remark. — It  is  a  pity  the  author  still  uses  the  long 
ago  condemned  bicarbonate  of  soda  in  place  of  the 
modern  method  of  preferring  the  carbonate.  [Ed. 
COM.  I 


Anhydrous  Borates. — "The  preparation  of 
borates  by  fusing  boric  anhydride  with  the  oxides, 
nitrate-,  and  carbonates  of  different  metals  in  a 
specially  constructed  furnace  for  three  hours,  at  a 
temperature  from  1,350—1,450°,  is  described.  Many 
oxides  like  tho>e  of  iron,  aluminium,  chromium, 
silicon,  zirconium,  tin,  molybdenum,  tungsten  and 
uranium  were  found  to  be  insoluble,  or  but  slightly 
soluble  in  boric  acid.  Some  oxides  were  reduced  to 
a  lower  stage  of  oxidation,  others  were  oxidised  still 
higher.  In  tin  compounds  the  stannic  oxide  was 
partially  reduced  to  tin.  Sulphates,  chloride-. 
bromides,  and  iodides  were  found  to  be  unsuitable  in 
the  preparation  of  the  borates  ;  and  from  alkali 
carbonates  the  carbon  dioxide  was  difficult  to  expel. 
The  oxides  soluble  in  boric  acid  form  three  groups : 
(1)  Those  which,  in  equivalent  admixture  i  valency  of 
metal  atoms  =  valency  of  boron  atoms)  produce  clear, 
homogeneous  fusions,  either  crystallising  on  cooling 
or  leaving  clear  glasses  without  segregation.  2) 
Those  which  produce  clear,  homogeneous  fusions  at 
the  higher  temperatures  but  show  dissociation  and 
the  formation  of  an  emulsion  at  a  definite  degree  of 
concentration.  This  is  a  case  of  limited  mutual 
solubility  of  two  liquids  which  are  miscible  at  higher 
temperatures  in  all  proportions.  (3)  Those  which  do 
not  give  homogeneous  fusions  even  at  1,400  .  two 
distinct  layer-  of  liquids  being  produced,  like  oil  and 


water.  The  equivalent  mixtures  crystallise  a-  ortho 
borates.  To  the  first  group  belong  the  oxides  <»f 
lithium,  potassium,  sodium,  rubidium,  caesium, 
thallium,  and  silver.  Sodium  and  potassium  meta 
borate,  Nal'.i ».  and  KBOo,  fuse  a1  820  and  BOO*  and 
deliquesce  in  the  air.  Thej  are  remarkably  volatile 
and  dissolve  alumina,  chromic  oxide  and  Bihca  freely. 
To  the  Becond  group  belong  cuprous  oxide  and  the 
oxides  oi  hid,  bismuth,  antimony,  arsenic,  titanium, 
molybdenum,  and  tungsten.  Thej  produce  emulsions, 
hut  -how  no  crystallisation.  Some  of  the  glasses  are 
of  different  hardness:  Pb<  >,!'.'  >  i-  a-  hard  a-  Mint 
glass,  while  SPbO.BjO  softened  in  boiling  oil.  The 
third  group  embraces  the  oxides  of  calcium,  strontium, 
barium,  magnesium,  zinc,  cadmium,  manganese, 
iron,  cobalt,  and  nickel.  Magnesia  produces  two 
com  pounds,  or  I  hoborate,  .'>.M^r<  >.  I!  <  •  .,  and  pyroborate, 
2\l_i  >,B  • »  .  No  other  anhydrous  magnesium  borate 
exists.  The  corresponding  borates  of  cobalt  and 
nickel  were'  likewise  found.  It  was  not  possible  to 
produce  the  ferrous  borate,  since  oxidation  invariably 
took  place.  The  fusion  produced  two  layer-,  of 
which  the  low  er  showed  crystals  having  approximately 
the  composition,  .".l;  1 1  ,21  el »  _'!'•  « >.  In  melting 
cupric  oxide  the  length  of  fusion  played  an  important 
role  and  two  layers  were  produced.  The  lowei 
showed  crystals  of  <  'uO.llJ  ),  which  decomposed  on 
longer  heating,  evolving  oxygen.  On  complete 
decomposition  the  residue  again  consisted  of  two 
layer-,  the  lower  of  which  contained  crystals  of 
."(  ii ,( >.2l!,o..  which,  on  still  further  heating,  decom- 
into  cuprous  oxide  and  boric  anhydride,  forming 
an  emulsion.  Crystals  of  3Zn(  >.2l!_.< »  and  3Znl  >,B?0 
were  obtained.  The  manganese  boric  acid  fusion 
re-ulted  in  two  layers  which  devitrified  on  h< 
and  formed  crystal-  of  the  formula.  Mii<i,|;m 
other  borates,  produced  by  previous  investigators, 
are  :iMnn,i; o,  and  3MnO.:2R.< ),  According  to  the 
author,  the  following  compounds  of  the  alkaline- 
earths  with  boric  acid  exist,  of  which  the  pyroborates 
have  been  first  prepared  by  him. 


Ortkoborate*  3CaO.Ro  3SrO,B  0 

Pyroborates  2CaO,BsO  2>r<M;<» 

Metaborates  CaO.BoO.  SrO,B,0 

Biborates  CaO.a&sO,  Si-n.-ji;  n 


3BaO,B  0 
2BaO,B  0 
BaO,B»0 
BaO,2B  0 


The  author  recognises  five  type-  of  anhydrous 
borates  in  [dace  of  the  four  of  I.e  Chatelier :  (1) 
3Me"0,BaOs,  orthoborate;  (2)  2M.<>.i:'».  pyro- 
barate;  3  3Me  I  >,2B  I  >  .  sesquiborate ; (4)  MeO,B,<  I  . 
metaborate;  5  MeO^BjOj,  biborate.  With  refer- 
ence to  devitrification,  the  author  states  that  it  is  a 
process  closely  akin  to  an  explosive  chemical  reaction, 
set  up  at  a  definite  temperature,  since  an  amorphous 
substance  is  as  unstable  a  system  as  a  mixture  of 
hydrogen  and  oxygen."— W.  Guertler,  Sprechsaal, 

112— G.^Journal    of  the    Society    of   Cfo 
Industry,  Feb.  25,  1908,  pp.  158—9.     (A  W.) 


Lead  Silicates.  —  "  Mixtures  of  rock  crystal 
vOV)-9«3 — 09H7  of  silica)  and  lead  oxide,  in  different 
proportions,  were  fused,  and  the  products  examined. 
Combination  took  place  at  7' hi  800  C,  in  most 
■clow  750  C.  :  the  product-  were  solutions  of 
lead  in  oxide  in  lead  glasses  or  silicates.  The  solubi- 
lity of  the  lead  oxide  increases  with  the  temperature. 
On  cooling  the  product-,  the  dissolved  lead  oxide 
gradually  separates,  with  evolution  of  heat.  The 
character-  of  the  products  are  shown  in  the  following 
table:— 
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Physical  characters. 

[ntervaJs  of : 

Composition. 

Tempera)  ure 
of  formal  ion. 

Softening  and  melting 
temperatures. 

1 
2 

3 

4 
5 

6 

7 

6PbO  :SiOa 
5PbO  :S 

4PbO  :Si(t, 

(subsilicate 

3PbO  :SiO. 

25PbO:SiOa 

2PbO  :Si02 

singukosilieate 

4PbO:3Si02 

uisilicate) 

PbO:Si02 

Percent. 
4-32 

.vit 

6  3 1 

8-51 
9  78 

11  -.14 
16  89 
2132 

Dark  brown,  hard  and  brittle:  dark  yellow 
when  powdered.     Contains  little  'glass.3 

Lighter  colour  than  No.  1 ;  wax-like,  and  con- 
tains more  'glass'  than  No.  1.  Resembles 
Pbt )  when  powdered. 

Hard,  brittle,  umber-coloured  mass.  When 
powdered,  i>  of  lighter  colour  than  PbO. 

Bard,  wax-like  mass. 

Light  yellow  brittle  mass;  greyish-white 
powder;  contains  much  'glass.1 

Dark  amber-coloured  glass  ;  powder  of 
lighter  colour  than  No.  5. 

Light-yellow,  strongly  refractive  and  irides- 
cent glass;  white  powder. 

Colourless  crystal  glass :  snow-white  powder. 

To!)  794  C. 
727  Tils  ( '. 

7(1!)  726  C. 

7)"i  725  C. 

7ns  ::;•_>  c. 

718-720  C 
709-720°  C. 
709-724°  C. 

740— Tsi  C. ;  melts  toa  thin 

liquid :  solidifies  suddenly 

736     796    C.  :    melts,   etc., 

like  No.  1. 

719—729°  C.  ;   melts,  etc., 

like  No.  I. 
714— 725- C. 
728—740°  C. 

Begins  to  soften  at  730   C; 

thin  at  765   ( !. 
Softens    at     740°    C,     and 

remains  viscous. 
Softens  at  740— 750°  C. 

All  the  products,  when  finely  powdered,  are  soluble 
in  hot  dilute  nitric,  hydrochloric  and  acetic  acids, 
with  separation  of  amorphous  silica.  The  silicate, 
PhO.SiU.,,  is  also  soluble  in  hot  dilute  alkalis  with 
formation  of  alkali  silicate  and  plumbate  ;  from  the 
solutions,  nitric  acid  precipitates  amorphous  silica, 
whilst  hydrochloric  acid  precipitates  crystalline  lead 
chloride  and  silica.  At  350° — 600°  C,  the  lead  oxide 
*n  the  silicates  is  reduced  by  hydrogen  first  to  lead 
suboxide,  Pb20,  and  then  to  metal.  (The  reduction 
of  free  lead  oxide  by  hydrogen  begins  at  290° — 300°  C. 
with  formation  of  the  gray  suboxide ;  at  410°  C.  the 
reduced  metallic  lead  collects  in  the  form  of  globules.) 
The  silicates  can  also  be  reduced  by  means  of  carbon 
monoxide  or  hydrocarbons. 

These  results  indicate  that  in  the  roasting  of  galena, 
the  proportion  of  silica  in  the  charge  is  an  important 
factor.  When  sulphide  ores  of  lead  are  roasted  in 
presence  of  silica  at  TOO — 750°  C,  the  lead  oxide 
formed  will  combine  with  the  silica.  The  silicate 
thus  produced  will  dissolve  further  quantities  of  lead 
o.xide,  the  solubility  of  the  latter  increasing  with 
rising  temperature.  The  silica  will  thus,  at  high 
temperatures,  pi  event  the  lead  o.xide  from  being  con- 
verted into  sulphate.  This  occurs,  for  example,  in 
the  slagging-roasting  of  galena  in  continuous  rever- 
beratory  furnaces  and  in  the  Huntington-Heberlein 
ami  Savel&berg  processes.  In  the  cooler  portions  of 
the  furnaces  :  for  example,  on  the  upper  hearth  of  a 
furnace  with  two  hearths,  the  temperature  is  not 
high  enough  for  the  formation  of  silicates,  and  the 
lead  oxide  is  converted  into  sulphate  by  the  sulphur 
trioxide  in  the  furnace  gases  ;  the  sulphur  content  of 
the  ore-charge  remains  unaltered  or  is  only  reduced 
by  1 — 2%.  This  confirms  the  view  that  in  the  roast- 
ing proper,  where  the  temperature  rises  to  700°  C. 
and  above,  the  silica  exerts  a  very  favourable  effect. 
The  separation  of  metallic  lead  in  the  furnace-charge 
frequently  observed,  is  due,  in  part,  to  the  reduction 
of  lead  silicates  by  reducing  gases  from  the  fire." — 
W.  MOSTOWITSCH,  Metallurgies  1907,  4,  647—655. — 
Journal  of  the  Society  of  Chemical  Industry,  Feb.  29, 
1908,  pp.  163—4.     (A.  \V.) 


Explosive  Combustion.—"  At  the  Royal  Institu- 
tion, on  Friday,  February  28,  Prof.  W.  A.  Pone  gave 
a  lecture  on  'Explosive  Combustion,  with  special 
reference  to  that  of  Hydrocarbons.1  He  said  that 
the  question  of  how  a  hydrocarbon  burned,  that  was, 
precisely  how   it  was  attacked  by  the  oxygen,  had 


been  the  subject  of  much  discussion  during  the  past 
15  years.  The  two  combustible  elements,  carbon  and 
hydrogen,  of  which  a  hydrocarbon  was  composed, 
weie,  in  a  sufficient  supply  of  oxygen,  ultimately 
burnt  to  carbon  dioxide  and  steam  respectively,  but 
oil  kinetic  grounds  it  seemed  inconceivable  that  the 
passage  from  the  initial  system  of,  say,  ethane  and 
oxygen  to  the  final  system  of  carbon  dioxide  and 
steam  could  be  immediate  and  direct.  It  Lad  therefore 
been  universally  recognised  that  the  process  involved 
a  number  of  successive  stages,  though  opinion  had 
been  sharply  divided  as  to  their  nature.  During  the 
greater  part  of  last  century  the  belief  prevailed  that 
the  hydrogen  was  much  the  more  combustible  of  the 
two  elements  of  a  hydrocarbon,  and  consequently 
that  when  combustion  occurred  in  a  limited  supply  of 
oxygen  the  hydrogen  was  preferentially  burnt.  This 
view  was  supported  by  Graham  and  Faraday,  and  for 
50  years  was  regarded  as  one  of  the  most  certain 
articles  of  chemical  faith,  until  it  was  finally  over- 
thrown by  Dixon  and  Smit hells  in  1892.  A  second 
theory  originated  in  1861  with  Kersten,  who,  as  the 
outcome  of  experiments  on  the  explosion  of  a  mixture 
of  ethylene  and  electrolytic  gas,  boldly  asserted  'that 
before  any  portion  of  the  hydrogen  is  burnt  all  the 
carbon  is  burnt  to  carbonic  oxide,  and  that  the  excess 
of  oxygen  then  divides  itself  between  the  carbonic 
oxide  and  the  hydrogen.'  Kersten  thus  attempted  to 
substitute  the  idea  of  the  preferential  burning  of 
hydrogen,  but  his  views  received  no  serious  attention 
till  they  were  revived  and  endorsed  by  Dixon  and 
Smithells  in  1892.  But  the  idea  of  a  'preferential' 
combustion,  whether  of  carbon  or  of  hydiogen,  seemed 
repugnant  to  well-established  principles  concerning 
the  nature  and  conditions  of  chemical  interactions  in 
gaseous  systems,  and  a  third  view  was  that  the 
solution  of  the  problem  lay  in  the  assumption  of  an 
initial  association  of  the  hydrocarbon  and  oxygen, 
forming  an  unstable  '  oxygenated  '  molecule  which 
subsequently  rapidly  decomposed.  Many  years  ago 
Prof.  11.  E.  Armstrong  suggested  that  the  combustion 
of  a  hydrocarbon  took  place  under  the  conjoint 
influence  of  water  and  oxygen,  and  involved  the 
successive  formation  of  intermediate  '  hydroxylated  ' 
molecules,  which  at  high  temperatures  rapidly  decom- 
posed into  simpler  products  ;  but  little  notice  was 
taken  of  his  suggestion  at  the  time.  Prof.  Bone, 
however,  said  that  in  conjunction  with  his  pupils  at 
Manchester  University  he  had  carried  out  researches 
covering  the  entire  range  of  conditions  under  which 
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hydrocarbons  could  be  burnt d,  and  .-in  exhaustive 
Btudj  of  the  Blow  combustions  i>i  methane,  ethane, 
ethylene  and  acetylene  at  temperatuiea  between 
nl  40U  ( '.  was  decisive  against  the  preferential 
burning,  whether  of  carbon  or  of  hydrogen,  the 
balance  of  evidence  being  decidedly  in  lavour  of  the 
hydroxylation  theory,  with  the  proviso,  however, 
that  the  oxygen  waa  directly  active.  He  then  per- 
formed a  number  of  the  experiments,  which  he 
thought  disposed  of  the  theory  oi  the  preferential 
combustion  ot  carbon,  and  remarked  that  they 
afforded  n<>  evidence  of  any  real  discontinuity  b< 
the  chemical  phenomena  of  ordinary  inflammation 
and  th"-'-  of  uetouation.  The  higher  temperatures 
;iik1  more  violent  conditions  of  detonation  were  respon- 
sible for  ilic  more  complete  breaking  down  of  un- 
saturated hydrocarbons  and  a  greater  '  unburning  '  of 
steam  by  car  bon,  !>ut  there  was  probably  no  different  e 
,  irds  tin.-  mode  in  which  the  hydrocarbon  was 
ed  by  the  oxygen  in  the  t\\t>  cases. 
Engineering  Supplement,  March  4,  1908.     (J.  A.  \V.) 


METALLURGY. 

Sand  <  olle<  ting  and  Washing.  — "  Aurifen  us 
sand,  when  kept  in  close  contact  with  continually 
renewed  amounts  of  cyanide  leach  by  stirring,  is 
know  n  in  give  off  its  gold  far  more  readily  than  it  it 
is  allowed  to  remain  at  rest  in  the  leaching  vat,  the 
liquid  penetrating  through  it  in  a  downward  direc- 
tion. Still,  so  far  it  has  not  been  possible  to  design 
a  stirring  apparatus  by  the  aid  of  which  considerable 
aim. ant-  ol  ore  could  be  kept  in  permanent  motion 
and  intimate  contact  with  the  cyanide  particles  with 
the  expenditure  of  relatively  low  amounts  of  energy. 
Ores  containing  clay  or  other  earthy  impurities  are 
especially  refractory  to  permanent  stirritig,  owing  to 
their  becoming  partly  glued  together-.  In  fact,  such 
impurities  are  liable  to  prevent  a  normal  leaching 
process  of  ground  ore,  the  latter,  as  well  as  the  sand 
filter,  being  made  impervious,  and  the  conduits  and 
suction  pumps  becoming  obstructed. 

Difficulties  of  this  kind  were  experienced  by  a 
Chilian  mining  company,  whose  relatively  rich  ures 
(20-30  gm.  of  gold  per  ton)  were  impaired  by  iron 
clay  impurities  aggregating  as  much  as  30  ..  After 
extensive  trials  had  tailed  to  ensure  a  separation  of 
the  clay.  -Mr.  Reinhold  Freygang,  of  Eamburg, 
succeeded  in  designing  an  interesting  apparatus  for 
effectually  removing  those  impurities  and  allowing 
the  ore  to  he  readily  leached. 

This  apparatus  comprises  a  slanting  tube,  inside 
of  which  a  worm  revolves,  water  and  ore  powder 
being  supplied  through  a  vertical  tube  and  hopper. 
After  sinking  downwards  in  the  water  contained  in 
the  vertical  tube  the  ore  powder  is  sei/.ed  by  the 
worm,  and  while  being  stirred  is  thrown  upward-. 
the  clay  is  separated,  and  the  water  with  these 
admixtures  in  suspension  leave-  the  tube  through 
the  outlet.  All  heavier  particles— that  is  to  say,  the 
washed-out  sand — having  been  carried  upward-  by 
the  worm,  are  dropped  in  a  moist  condition  from  the 
upper  end  of  the  slanting  tube  into  the  leaching  tank, 
in  which  the  normal  vat  leaching  process  can 
then  take  place.  It  may  be  said  that  the  total 
amount  of  clay  contained  in  the  ore  could  be  removed 
by  a  -ingle  washing,  and  as  the  water  used  in  this 
connection  is  drawn  back  from  the  settling  tank,  in 
order  to  be  used  over  again,  it  is  by  no  mean-  lost. 
The  clay  slimes  precipitated  in  the  settling  tanks, 
and  which  still  contain  considerable  amounts  of  gold, 
can  then  be  treated  with  cyanide  leach  in  a  special 
battery  of  stirring  worms  arranged  in  series. 


Bj    arranging   Beveral    units   in   Beries  (the 
cleaned  in  the  hret  apparatus   being  discharged  into 
t  ire  hopper   ol   t  Ire  n<  I   l»  aching  I  at  terj    is 

obtained   provided    the   second   hoppi  with 

cyanide   leach    instead  oi    with   water.      The   leach 
issuing   from    t  he  bi  i  at  us   t  hen   is   eit  hei 

allowed  to  enter  the  hopper  oi  a  third  apparatu 
carried  away   in  order  to  he  freed  from  its  gold,  this 
third  apparatus  being  supplied  with  further  amounts 
of  leach.      The  same  proci  continued  until 

all  the  gold  contained  in  the  -and  has  been  ren 

old  carried  along  hy  the  clay  discharged  from 
the  lir-t  apparatus  then  is  separated  in  a  similar 
manner. 

In  order  to  work  the  sand  and  clay  simultaneously 
in  two  parallel   batteries,  the  first  apparatus, 
tabling   a    mixture  of  sand  and  clay,    may    be    fed 
immediately   with    cyanide    leach    instead   ol   with 
water.      This   leach,  along    with    washed-out    clay 

impurities,   then   enters   from   tl ullet    into    the 

hopper  of  the  parallel  clay  leaching  battery,  wl 
further  amount-  of  leach  are  supplied  in  the 
hopper  to  the  sand  issuing  from  the  first  apparatus 
at  the  end  of  the  slanting  t  ube. 

This  process  oh\  iously  allow-  of  a  gr<  at  numl 
variations  to  suit  the  requirements  of  each  kind  oi 
ore.  The  power  consumption  is  extremelj  low  (an 
apparatus  of  20  tons  daily  output  being  operated  by 
a  H  h.p.  motor-,  while  the  stirring  effects  are  most 
rapid  and  perfect. 

The  apparatus  further  lends  itself  to  a  numl 
application-  in  the  chemical  industry,  being  used  to 
advantage  whenever  a  fundamental  substance  is  to 
be  freed  from  clay  or  other  impurities,  bucIi  a-  in 
washing  chalk  or  china  clay  (kaoline),  preparing 
earthy  dye-,  or  separating  earthy  compounds 
(chromium  oxide,  etc.)  from  the  mineral. 

According  to  whether  the  heavier  or  lighter 
portions  ol  the  material  are  to  be  subjected  to 
further  separation  or  treatment,  an  arrangement  in 
parallel  or  in  series  of  the  various  apparatus  con- 
stituting the  battery  should  be  given  the  pref en 
— The  Times  Engineering  Supplement,  freb.  6,  1908. 
(W.  A.  C. 


TANTALUM.  il  <  rwing  to  it-  rarity,  tantalum  and 
it-  qualities  are  comparatively  little  known  :  but,  as 
in  the  case  of  the  other  metal-  treated  in  this  paper, 
constant  investigations  in  it-  metallurgy  and  pro- 
perties are  being  carried  on. 

The  one  principal  use  to  which  the  metal  is 
put  is  as  a  filament  in  incandescent  lamps.  These 
lamp- were  put  on  the  market  in  Germany  in  1905, 
ami  on  the  American  market  in  1906.  there  i-  a 
considerable  saving  in  current  in  their  use,  as  they 
consume  but  2  watts  per  candle-power,  as  compared 
with  35  watts  per  candle-power  for  the  ordinary 
carl  tm  filament  lamp. 

An  excellent  article  by  W.  von  Bolton  and  <  >. 
Peuerlein,  who  developed  the  tantalum  lamp  for  the 
Siemens  &  Halske  Aktien-Gesellshaft,  was  published 
early  in  1905,  which  gives  the  resultsof  their  investi- 
gations of  the  metal. 

A  portion  of  this  article  relating  t>>  the  tantalum 
incandescent  lamp  was  quoted  by  I>r.  J.  H.  Pratt  in 
Mineral  Resources  of  the  United  Stat< 

Some  of  the  properties  of  this  remarkable  metal 
are  given  in  the  following  condensed  translation  of  a 
portion  of  the  article  cited : — 

In  the  cold  the  metal  is  extraordinarily  inert.  The 
metal  i>  not  attacked  by  hot  hydrochloric,  nitric,  or 
sulphuric  acids,  aqua  regia.  or  alkaline  solutions, 
but  is  attacked  by  hydrofluoric  acid. 
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Heated  in  the  air  at  Phi  ('.  it  becomes  yellow, 
like  steel,  and  like  this,  when  heated  to  c.iu»'  l'.,  or 
for  a  longer  time  at  500  ('..  it  becomes  blue.  In 
line  threads  heated  in  the  air  it  burns  with  little 
intensity  ami  -mall  flame.  It  eagerly  combines  with 
hydrogen  ami  nitrogen  at  the  beginning  <>t'  the  red 
glow,  forming  metallic-looking  but  brittle  com- 
pounds. It  combines  easily  with  carbon,  forming 
several  eai  hides,  which,  so  tar  a-  known,  appear 
metallic  and  are  very  bard,  hut  brittle.  From  the 
high  atomic  weight  Of  tantalum  (!Sl)  it  ran  he  -ten 
that  a  very  -mall  percentage  of  carbon  (atomic 
weight  12)  is  sufficient  t<>  carbonise  a  relatively  large 
amount  <>t  tantalum. 

Melted  and  drawn  tantalum  has  a  specific  gravity 
«.t  ids.  in  powder,  with  oxygen  ami  hydrogen  still 
present,  it  has  a  specific  gravity  of  14.  'it  is  a  little 
darker  than  platinum  and  of  about  the  hardness  "i 
soft  steel,  with  a  greater  tensile  strength.  It  can 
he  hammered  into  plates,  though  individual  blows 
show  little  effect.  It  can  he  rolled  and  drawn  into 
tine  wire,  having  a  tensile  strength  that  is  remark- 
ably high,  amounting  to  93  kgm.  per  sip  nun.,  while 
that  or  good  steel  i-  70  to  so  kgm.  If  a  lump  of 
tantalum  heated  to  a  red  glow  is  placed  under  a 
steam  hammer,  it  may  at  once  be  beaten  into  a 
plate,  which,  after  being  heated  and  hammered 
several  time-,  attains  a  hardness  equal  to  a  dia- 
mond. 

An  attempt  to  perforate  such  a  sheet  1  mm.  thick 
with  a  diamond  drill  running  continuously  at  5,000 
revolution-  per  minute  for  three  days  penetrated  hut 
\  mm.,  while  the  drill  was  oiuch  worn.  A  complete 
perforation  could  not  be  made.  Despite  this,  the 
plate  could  still  be  rolled  thinner— a  remarkable 
union  of  toughness  and  hardness.  If  it  were  only  a 
cheap  metal,  it  would  be  ideal  for  aimour  plates. 
Siemens  &  Hal-ke  A.-G.  hope  to  employ  it  for  dies, 
drills,  bearings,  journals,  etc. 

At  110  volt.-,  for  a  32-candle-power  lamp,  a  fila- 
ment 700  mm  (about  27"6  in.)  long,  and  for  a  25- 
candle-power  lamp  a  filament  650  mm.  (about  25*7 
in.)  and  0-05  mm.  in  diameter  is  used.  As  the 
filament  softens  when  highly  heated,  it  cannot  be 
used  in  a  loop  like  a  carbon  filament,  so  that  the 
arrangement  was  finally  hit  upon  of  looping  it  back 
and  forth  upon  metal  supporters  held  by  a  central 
glass  iod. 

For 220  volts  a  filament  1,350  mm.  (about  4S2in.) 
long  is  necessary  and  becomes  impracticable.  A 
filament  650  mm.  long  by  0'05  mm.  thick  weighs 
0-022  gm.,  -o  that  about  45,01  0  filaments  will  weigh 
a  kilogram  (about  20,600  filaments  per  lb.).  A  0'05 
mm.  wire  w  ill  support  400  gm. 

This  lamp  gives  a  comparatively  white  light,  ami 
after  it  has  been  used  for  about  live  hours,  it  gives 
15  to  20  more  light,  owing  to  the  filament  changing 
to  the  form  of  a  series  of  semi-globular  masses. 
There  is  afterwards  a  diminution  of  light,  but  the 
lamp's  life  is  somewhat  longer  than  that  ot  the  car- 
bon lamp.  When  it  bums  out,  its  end-  will  weld  if 
brought  in  contact  under  current,  and  the  lamp  will 
goon  burning.  It  will  stand  a  much  greater  over- 
load than  a  carbon  .amp,  and  with  on  overload 
.show-  much  less  blackening  of  the  bulb  for  the  same 
time.  Wiih  rising  temperature  the  resistance  in- 
creases, while  with  carbon  it  decreases.  It  gives  a 
steadier  light  than  a  carbon  lamp,  because  it  is  less 
sensitive  to  current  changes. 

These  lamps  are  now  on  themaiketin  very  small 
forms  to  be  used  on  low  voltages  (2  to  5).  The  light 
of  all  the  torm-  is  excellent,  approaching  the  tung- 
sten lani]i  in  whiteness. 


In  carrying  out  the  manufacture  of  pens  from 
tantalum  metal,  the  metal  having  been  .smelted  so 
as  to  obtain  in  the  first  instance  a  lump  of  metal  ot  ir- 
regular form,  which  is  in  a  soft  condition,  it  is  worked 
by  rolling,  or  otherwise,  in  any  suitable  known 
manner  into  the  form  of  thin  sheet-,  from  which  the 
pens  are  produced  by  the  same  means  as  those 
employed  for  the  manufacture  of  pens  of  other 
metal-.  By  the  said  process  of  rolling  the  tantalum 
metal  assume-,  as  before  stated,  a  much  greater 
degree  of  hardness  than  before,  and  it  may  therefore 
require  to  lie  repeatedly  annealed  between  the 
several  stages  of  rolling. 

Alter  the  final  st.ige  of  rolling,  the  thin  -heels  of 
tantalum  metal  may  be  found  to  be  of  the  right 
hardnes-  for  forming  the  pens  therefrom  ;  if  too  hard 
they  may  be  again  annealed  to  a  certain  extent,  or 
if  the  pens  are  required  to  have  a  greater  degree  of 
hardness  than  can  be  attained  by  merely  working 
the  metal,  the  tantalum  may  have  a  small  quantity 
of  the  before-mentioned  hardening  substances,  sucil 
a-  carbon,  added  to  it.  This  may  either  be  effected, 
in  the  first  instance,  when  the  metal  is  smelted,  a 
very  small  quantity,  such  a-nl  .  of  carbon  being 
sufficient  for  the  purpose,  or  the  prepared  sheet-  of 
tantalum  metal  may  be  packed  in  carbon  powder 
and  subjected  to  a  considerable  heat  for  some  time. 

If  an  aljoy  of  tantalum  with  another  metal  i-  to 
be  employed,  the  most  suitable  metals  for  this  pur- 
pose are  wolfram  and  iron,  either  of  these  metals 
being  simply  added  to  the  tantalum  metal  when  in 
the  fused  condition.  Care  must  in  this  case  be  taken 
to  protect  the  tantalum  against  chemical  change,  for 
which  purpose  the  melting  is  preferably  effected  in 
vacuo.  The  composition  of  such  alloys  may  vary 
very  considerably,  but  very  suitable  alloys  for  the 
purpose  consist  of  fiom  95  to  98  of  tantalum  and 
from  2  to  oc.  of  wolfram  or  Iron. 

Tantalite,  in  at  least  a  majority  of  the  cases, 
occuis  in  pegmatites  or  coarse  granites." — FRANK  L. 
Hess,  Mineral  Resources  ot  the  United  States.  1906. 
— London  Mtning  Journal,  Ja.n.25,1908,  p.  117.  (A.R.) 


Tin:  Hut  Blast  ix  Pyrite  SMELTING.— "Mr. 
L.  Parry  is  quite  right  in  his  contention  that  it  is 
not  at  all  necessary  to  have  heated  blast  for  pure 
pyritic  smelting,  while  it  may  be  quite  advantageous 
for  partial  pyritic  smelting  or  plain  matte  smelting 
where  the  costs  of  beating  the  blast  are  not  pro- 
hibitive, and  there  are  g 1   therino-chemical  reasons 

for  it. 

in  pyritic  smelting  proper  we  should  burn  iron 
sulphides  (with  small  amounts  of  zinc  sulphide,  lead 
sulphide,  manganese  sulphide,  iron  arsenide,  etc.) 
for  fuel,  and  there  must  always  be  an  excess  of  iron 
sulphide  to  goto  the  matte  produced,  as  otherwise 
two  grave  difficulties  will  be  encountered,  i.e.  :  — 

1.  Unless  the  iron  in  the  matte  produced  is  over 
.'in  ,  of  it- copper  contents,  the  slags  produced  with 
it  will  be  ot  too  high  a  tenour  in  copper  to  be  thrown 
away,  and  will  require  re-smelting. 

2.  If  the  matte  produced  should  have  a  copper 
contents  exceeding  about  '■'>  of  their  weight,  the 
explosive  reaction  between  Cu20  and  Cu2S,  so  well 
known  in  both  reverbeiatoi y  and  converter  practice, 
would   take  place  and  stop  the  operation. 

Neither  of  these  difficulties  is  likely  to  occur  in 
ordinary  practice,  but  1  have  known  the  former  to 
take  place  for  short  periods  in  my  own  practice,  and 
am  told  that  the  latter  actually  occurred  in  an  ex- 
periment in  Bisbee,  Ariz.,  and  they  afterwards  found 
matte  of  7b  to  7S%  copper  high  up  in  the  charge 
when  cleaning  out  the  furnace. 
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[f  the  matte  produced  contains  iron  in  excess  of, 
Bay,  50  of  its  copper  contents,  ii  is  plainly  evident 
tli.it  there  is  an  excess  <>t'  fuel  on  the  charge,  as  con- 
verter practice  shows  that  such  a  matte  will  give  off 
enough  heal  to  smell  the  lining  necessary  to  form  it > 
slag  and  increase  it-  temperature  and  that  of  the 
Blag  produced  some  300  C,  at  the  same  time  giving 
off  in  the  gases  produced  about  double  the  amount  ol 
heat  contained  in  the  matte  when  the  blow  com- 
menced. 

In  the  ordinary  pyritic  practice  mattes  with  12 
to  -Ji»  copper  and  50  to  60  iron  are  made  from 
ores  containing  2  to  '.\  copper.  These  mattes, 
therefore,  contain  a  verj  large  amount  of  fuel  mi 
burned,  and  carry  away  from  the  furnace  the  beat 
due  to  the  temperature  of  the  excess  iron  and  sulphur 
which  they  contain,  as  well  as  the  heat  that  should 
have  been  produced  by  its  combustion.  This  is 
plainly  shown  from  the  fact  that  we  are  able  to  take 
these  mattes  after  cooling  and  smelt  them  again  in 
a  similar  manner  with  proper  additions  of  fluxes  and 
blast  to  a  matte  of  a  converting  grade  practically 
without  Other  Iik-I  than  tlieir  own  iron  and  sulphur 
contents.  Metallurgists  generally  have  recognised 
tin- tart  that  no  carbonaceous  fuel  is  necessary,  and 
Mr.  J.  Parke  Channing  says  that  the  coke  seemed 
only  to  he  necessary  to  keep  the  charge  in  a  good 
mechanical  condition. 

Given  the  ore-  with  the  proper  composition  and 
necessary  fuel  value,  the  difficulty  with  pyritic 
Bmelting  lies  wholly  in  the  nature  of  the  fuel,  to- 
gether with  the  difficulty  of  securing  the  metallur- 
gical ability  and  fine  manual  skill  to  burn  the  fuel 
in  our  present  appliances.  Our  furnaces  are  con- 
structed with  the  sole  view  to  smelting 'with  a  solid 
fuel  which  cannot  he  melted  (i.e.,  carbon)  while  the 
fuel  we  should  use  in  pyritic  smelting  melts  at  from 
1,000  to  1,050  C.  With  a  molten  fuel  (FeS)  falling 
through  the  focus  or  smelting  cone  of  the  furnace,  it 
is  more  or  less  a  matter  of  chance  whether  you  burn 
it  or  not  ;  and  in  our  present  general  practice  we 
burn  very  much  less  than  we  would  like  t<>. 

Evidently  it  we  are  not  burning  all  the  fuel  in  our 
charge  which  is  desirable,  not  only  to  burn,  but  also 
to  get  rid  of,  it  is  useless  to  add  more,  and  that  is 
precisely  what  is  done  if  we  add  either  coke  or 
heated  blast,  as  in  the  one  case  we  are  adding  carbon 
which  requires  oxygen  for  its  combustion  -oxygen 
which  we  need  for  another  purpose,  and  in  the  other 
we  are  adding  heat,  which  we  should  get  from  the 
combustion  of  fuel  already  in  our  charge. 

The  heated  blast  should,  theoretically,  only  have 
the  effect  of  increasing  the  temperature  in  the  focus. 
and  of  maintaining  the  focus  near  the  tuyere  level  : 
but  owing  to  the  fusible  nature  of  the  fuel,  this 
effect  is  only  temporary.  The  ultimate  effect  seems 
to  be  in  the  fusing  out  of  the  sulphides  from  a  thicker 
body  of  silicious  matter  :  the  consequent  formation 
of  a  more  silicious  slag  of  a  lower  formation  temper- 
ature, resulting  in  faster  driving,  lower  grade  mattes 
and  lower  temperature. 

There  is  also  more  or  less  loss  of  air  from  leakage 
in  the  heating  apparatus,  and  the  additional  pressure 
necessary  to  overcome  the  increased  friction  due  to 
the  greater  volume  of  the  heated  blast  increases 
both  the  losses  from  leakage  and  from  slippage  in 
the  blower,  resulting  in  less  oxygen  going  into  the 
focus  and  less  fuel  burned."— Redick  R.  Moore.  - 
London  Muting  Journal,  Jan.  25,  1908,  p.  113. 
(A.  K.) 


Present   Source    and    Use  of  Vanadium.— 

Vanadium  was  formerly  chiefly  derived  from  certain 


Spanish  lead  ores  containing  i  oi  5    .  hut  now  chiefly 
from  a  Peruvian  ore  containing  ahou I  i"     tanudium 
sulphide,  which  calcine-  easily,  eivinc 
\  a nai lie  oxide  <  V  .<  i  i  in  the  roasted  product. 

Vanadium  is  a  silvery  white  metal  of  melting  point 
about   l'.ihmi  ( '.,  and   i-  am  d   to  impai  I 
perties  to  steels  ;  alloved  with  two  part*  i 
melting  point  i-  1,375  C.  only,  and  in  this  ion 
prepared  and  -old  to  steel-makers. 

A    -mall   quantity   (0*2       in    engii i 

greatly   increases    tin'   strengthening   ett'ecl    ol    the 
element  -.  bucIi  a-  chromium,  and  also  verj  markedly 
increases  the  resistance  to   fracture  bj 
-t  reuses     most  important  where  t  he  i 
to  vibration   -J.    Kent    Smith.     Bi-M     •        /:«/■ 
letin  of  the  American  InslituU  oj  M- 
mber,  1907,  p.  727.      G.  II    S 

Pure  Coals  as  a  B  ^sis  i  ok   thj    i 
<»r    Bituminous    Coals.     In    comparing    calorific 
powers  of  coals,  results  obtained  are  calcula 
"purecoal,"  i.e.,  ash  and   moisture!  The 

author -how- that  two  other  variables,  sulphu 

of  composition  of  the  ash,  should  ah 
into  account  and  allowed  for. 

It   i-  sufficiently  close  to  consider  all  the  sulphur 
as  combined    with   iron   in     pyrite    and      in- 
completely, deducting  five-eighths  oi 
-ether  with    the   ash    and    moisture   from     lOO      to 
obtain   "sulphur-free   pure  coal": 
from   the  result    the    heat    develope  ■    the 

sulphur. 

With  regard  to  the  second  variable,   part  of  the 
ash   at   least   i-   fireclay,   the  chemicalh 
water  of  which  is  lost  when  the  ash  i-  ignited,  but 
not  when  tin il  is  dried.     This  is  much  more  diffi- 
cult  to  allow  for.  as  different   clays  contained  com- 
bined   water   from  5   to   1-'    .    the  a 
being  about    8    .      But    it    is   probably  sufficit 
assume  that    the  ash  of  the  coal  is  similai    to  the 
beds  overlying  and  underlying  it. 

Further,  the  < position  of  the  purecoal  itself  is 

not  constant,  and  coal  samples  deteri 
ing,   both  of  which  points  musl   be  attended    to  in 
making    comparisons.       W.     F.     Wheei  l  R         Bi- 
Monthly  Bulletin  of  the  American  In  !  Min- 

ing i.  Jan.  L908,  p.  19.      '  •■  B.  - 

Ore  Concentration. — "  The  two 

the  ore  producer  are  tire  ami  water.      Wi 
nation  —  that    i-    the    mechanical     washing 
valueless  material  and  concentration  i  tallic 

content-  of  an  ore  into  a  smaller  and    I 
valuable  product— has  claimed  and  is  claimi    a 
attention  of   many  <>f   the  best   men  we   have,  but 
while   it    ha-   many   advantages,   it   has  also  its  diffi- 
culties   and    limitations.     Many    ores  iplex, 
their  values  lying  partly  with   the  silica   and 
with   the   various   sulphides    carried,    so    that    the 
problem  of  savin-  these  value-  is  a  mattt 
consideration   and   careful   study,   and    ■ 
when  the  theory  work-  out  all  right,  p 

inform— and  the  value-  'go  down  thee 
Leaving  out  of  consideration  the  so-called  •- 

susceptible  to   various  well-known 
method-  of  treatment,  suppose  we  co  con- 

dition of  the  mine  operator  who  ha-  patiently  under- 
gone and  overcome  the  vicissitudes  trlier 
work  involved  in  the  making  of  a  mine, 
him  a  Lr""d,  strong,  well-mineralised  vein  to -tart 
with,  and  meeting  him  at  the  point  where  hi-  '  free- 
milling'  ore  has  changed  to  material  that  will  neither 
fish  nor  cut  bait— in  other  word-,  bis  amalgamation, 
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water  concentration  mill  (conceding  him  that  also) 
will  n<>;  save  t he  values.  There  are  plenty  of  sul- 
phides too  many  io  >uit  him — but  all  the  gold  there 
is  in  tl  e  oie  li»  s  with  I  hem,  w  hat  little  silica  there  is 
practically  or  entirely  barren.  The  high  per- 
centage of  pyrites  i  recludesthe  possibility  of  making 
a  marketable  product,  two  or  three  into  one  l>ein^ 
the  \  ery  best  tbe  tables  \\  ill  do,  aehie\  ing  only  al  out 
a  60     saving  at  that  — aim  the  ore  runs  perhaps  $5 

ter  ton.  Given  a  prospect  plus  years  of  the  hardest 
iiul  of  work,  not  alone  development  work,  but 
plenty  of  blood  sweating  exertion  at  the  financing 
end,  plus  enough  free  milling  material  to  partly  pay 
expens<  -  during  the  development  period,  ami  then — 
an  almost  solid  body  of  low  giade  sulphides.  What 
does  "X"  equal?  The  'concentrator1  men  have 
achieved  wondeiful  results,  where  the  or<  s  are  at  all 
suited  to  water  concentration;  hut  every  engineer 
who  lias  any  considerable  amount  of  practice  knows 
that  in  practically  all  of  the  developed  camps  in  this 
country.  British  Columbia,  Mexico  and  elsewhere, 
there  are  thousands  of  tons  of  low  grade  sulphides 
left  underground,  1 ecau-e  it  will  not  pay  to  mine 
them,  and  the  reason  it  will  not  is  because,  in  every- 
day miners  parlance,  •they  will  not  concentrate.3 
The  fact  i-.  that  Nature  has  already  concentrated 
them,  in  so  far  as  sulphur,  iron,  more  or  less  copper, 
perha]  senic,  a  little  antimony,  and  a  sprink- 

ling of  lead  and  zinc  i.»  concerned,  but  the  gold  is 
spread  out  so  thin  that  the  mineral,  as  Nature  left 
it,  equals  "X"  from  the  miner's  standpoint. 

Naturally  when  water  concentration  is  not  feasible 
the  mind  of  the  metallurgist  turns  to  tire,  and  this 
open-  up  a  field  that  is  certainly  full  of  most  alluring 
ities.  Matting,  the  fire  concentration  of  low 
co]  per  ores,  has  long  been  successfully  prac- 
tised, but  its  application  to  the  concentration  of  iron 
sulphides,  carrying  small  quantities  of  gold  with 
perhaps  some  silver,  furnishes  a  wide  opportunity  for 
careful  investigation.  While  it  would  be  an  error  to 
say  that  there  are  no  technical  difficulties  to  inter- 
fere w  it h  the  successful  consummation  of  this  process, 
they  at e  slight  w hen  compared  with  the  mechanical 
and  commercial  obstacles  met  with.  After  the  ore 
sup]  ly  i-  assured,  the  first  question  that  arises  i- 
that  of  available  fuel  ;  for  while  theoretically  a 
straight  iron  sulphide  contains  sufficient  sulphur  to 
tself,  this  is  not  true  in  practice,  although  it 
does  admit  ol  a  minimum  carbon  burden  and  pyiitic 
smelting  is  to-day  being  successfully  earned  on  with 
from  '■',  to  .")  of  coke,  with  ocasionally  moie  or 
less  protracted  runs  with  an  even  smaller  quantity. 
One  of  the  great  advantages  of  pyritic  smelting  is 
the  diversity  of  carbonaceous  fuel  that  may  lie 
employed  in  carrying  on  t he  operation.  Coke  is,  of 
course,  preferable,  but  in  the  absence  of  this  material, 
wood,  coal  or  chaicoal  can  lie  used  with  excellent 
results.  The  next  thing  to  lie  considered  is  a  suffi- 
cient supply  of  ores  carrying  at  least  a  small  pei- 
_•■  or  copper,  this  being  required  as  a  collector 
fit"  the  precious  metal  content*  of  the  ore  to  be 
handled,  h  ia  surprising  how  small  a  quantity  of 
copper  will  do  this  work  effectively,  practice  having 
demonstrated  that  .'f  is  ample,  while  eminently 
sue. ■.•--ml  work  can  he  done  with  as  low  as  half  this 
quantity.  There  is  some  diversity  of  opinion  among 
metallurgists  as  to  whether  a  hot  or  a  cold  blast  is 
preferable  in  pyritic  smelting,  but  the  tendency  in 
practice  ia  in  favour  of  the  former,  and  it  is  a  reason- 
able hypothesis  that  oxidation  will  proceed  more 
rapidly  where  it  is  not  necessary  to  utilise  an  appre- 
ciable portion  of  the  heat  units  at  the  fusion  zone  of 
the    furnace   in    raising   the  temperature  of  the  air 


blown  in  through  the  tuyeres  to  the  point  of  effects  e 
He--.  ,\-  i-  the  ease  with  every  business  enterprise, 
the  prime  requisite  for  successfully  conducting  a 
pyritic  smelting  plant  is  good  judgment  and  plain 
'horse  sense.1  The  advocate- of  this  process  do  not 
claim  it  to  he  a  panacea,  hut  it  certainly  does  not 
occupy  a  position  in  the  world  of  metallurgy  that 
entitle-  it  to  recognition,  becauseit  renders  available 
the  immense  quantities  of  lean  sulphide  ores  that 
are  susceptible  of  no  other  known  method  of  treat- 
ment. The  mechanical  difficulties  have  been,  in  a 
great  measuie,  overcome  as  the  possibilities  of  the 
process  become  more  fully  appreciated.  There  is  no 
question  hut  what  many  plants  will  he  elected  in 
various  parts  of  the  country  where  suitable  material 
is  obtainable.  Transportation  facilities  must  not  he 
overlooked,  because  it  is  outside  the  province  of  a 
pyritic  furnace  {<>  produce  a  finished  product,  trans- 
portable in  small  hulk.  A  plant  of  this  kind,  in  a 
general  way,  occupies  a  position  corresponding  to 
that  of  one  equipped  with  concentrating  tables 
where  the  operation  i-  carrrtd  on  by  water,  and  it- 
output  must  be  subjected  to  the  fuither  process  of 
refining  before  its  metallic  contents  are  put  into 
shape  for  the  consumer.  It  has  well  defined  limita- 
tions and  ores  carrying  appreciable  quantities  of  lead 
or  zinc  are  not  adapted  to  this  method  of  treatment ; 
neither  is  it  the  object  <>f  a  strictly  pyiitic  furnace  to 
produce  a  high  grade  copper  matte  in  large  quanti- 
ties, but  rather  to  win  from  the  vast  bodies  of  iron 
sulphides  now  lying  in  the  stopes  of  tbe  mines 
throughout  the  country  their  gold  and  silver  values, 
and  thereby  materially  increase  the  profit  possibilities 
of  many  mines  that  are  now  partly  or  altogether 
idle.  To  the  younger  members  of  the  profession, 
there  is  no  more  attractive  field  for  study  and  re- 
search than  that  of  pyritic  smelting,  because  the 
opportunities  therein  are  practically  limitless,  and 
the  demands  for  the  services  of  those  skilled  in  this 
branch  of  metallurgy  will,  within  the  next  few 
years,  be  even  greater  than  they  are  now." — H.  P. 
Dickinson.  — Mining  Science,  dan.  16,  1908,  p.  15. 
(J.  V.) 


Effect  of  Chilling  Aluminium.  —  Investiga- 
tions made  by  F.  G.  A.  Wilm,  of  Drewitz, 
Germany,  resulted  in  the  discovery  that  the 
strength  and  ductility  of  aluminium  may  be  in- 
creased if  it  is  chilled  in  a  certain  manner.  Like 
steel,  aluminium  has  a  critical  temperature,  which, 
during  the  cooling  process,  is  made  manifest  by  the 
emanation  of  heat.  This  is  called  the  point  of  re- 
calescence. Alloys  of  aluminium  and  copper  were 
experimented  on.  The  method  of  treatment  used, 
however,  can  be  applied  to  pare  aluminium  or  any 
other  of  its  alloys.  The  critical  Temperature  at 
which  tbe  aluminium  and  copper  alloy  must  be 
chilled  in  order  to  effect  this  increase  in  strength 
and  ductility  was  found  to  lie  between  the  tempera- 
ture at  which  the  alloy  becomes  solid  and  a  tempera- 
ture not  more  than  30  C.  below  the  recalescence 
point.  When  this  temperature  is  attained  the  alloy 
is  immediately  chilled  in  cold  water.  In  illustration 
of  this  process  an  alloy  of  93%  aluminium  and  4  , 
copper  will  be  considered.  This  alloy  solidifies  at 
640  C,  and  its  point  of  recalescence  is  525°  C.  Tak- 
ing 30  C.  off,  we  obtain  a  temperature  of  495"  C.  The 
alloy  has,  therefore,  to  be  heated  to  a  temeprature 
between  495°  and  <>40  before  it  is  chilled.  Actual 
application  of  this  process  on  an  alloy  of  96%  alum- 
inium and  a  4%  copper  cast  in  a  chill  mould  resulted 
in  an  increase  in  tensile  strength  of  48%  and 
an  increase  in  elongation  of  2%.     Nearly  the  same 
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increase  was  found  with  sand  castings,  whilst  wire, 
pheel  .iikI  rod,  .-ill  produced  similai  results.  Tem- 
peratures of  recalescence  were  iletet  mined  during 
the  investigations  for  varying  percentages  oi  coppei 
in  the  aluminium.  As  tin-  copper  content  is  in- 
creased from  1  to  33  the  recalescence  temperature 
rises  from  ISo  C  to  540  <'..  the  rate  ol  increase  of 
recalescence  temperature  being  less  with  tin-  high 
percentages  of  copper.  A  patenl  has  been  granted 
in  connection  with  the  process,  which  will  doubtless 
be  valued  in  increasing  the  tensile  strength  of 
aluminium  castings."  Indian  Engineering,  Jan.  25, 
I '.ins.  p.  59.     i  A.  l;.  i 


Two  Deterrents  to  the  Dissolution  of  Free 
Gold  in  the  Cyanide  Process.  -  I  do  not  know 
it  it   has  been   previously  noticed  that  oil  and  lime 

can  act   as  deterrents  to  the  dissoluti ffreegold 

h\  cyanide  solution  ;  but  owing  to  the  interference 
with  the  uniformity  of  the  result-  of  some  work  in 
which  I  was  engaged  on  the  Witwatersrand;  I  was 
impressed  l>y  their  possible  importance  as  such,  in 
cases  of  low  extraction  that  were  otherwise  inex- 
plicable. 

In  one  pronounced  case,  ■when  the  -ami  contained 
29  gr.  <>t'  gold  per  ton  no  longer  amenable  tocyanide, 
it  was  found  possible  by  laboratory  treatment  to 
reduce  this  residual  gold  by  further  cyaniding  to  \'A 
gr.  per  ton  ;  both  deterrents  being  present.  The 
sample  containing  •_'!•  gr.  to  the  ton  was  washed  with 
w  ater  se>  era!  times  to  ensure  the  absence  of  dissoh  i  d 
gold,  and  one  portion  (a)  was  repeatedly  washed 
with  ether,  and  another  portion  (b)  with  diluted 
hydrochloric  acid.  By  evaporation  of  the  washing 
from  (a)  a  substance  was  recovered  resembling  vase- 
line in  appearance,  and  'touch-lime'  [sic)  was  found  in 
the  m  ashing  from 

Further  treatment  with  cyanide  solution  now  re- 
duced [a)  to  15— 17  gr.  per  ton,  but  [b)  only  to  27  gr. 
per  ton.  tin  treating,  after  thorough  water  wash- 
ing, [a)  with  dilute  hydrochloric  acid  and  (6)  with 
ether,  and  again  dosing  them  with  cyanide  solution 
[0*25  KCy),  both  were  reduced  to'l2— 13  gr.  per 
ton.  The  oil  film  had  resisted  removal  by  the  work- 
in-  cyanide  solution  (0"15  to  0-05  KCy)  during  the 
treatment  period  of  about  six  days. 

Prolonged  aeration  by  circulation  in  the  sumps 
was  effective  in  preventing  the  precipitation  of  car- 
bonate of  lime  to  any  excessive  amount  in  the 
leaching  tanks,  and  a  threat  of  dismissal  for  the  mill 
hands  on  its  repetition  prevented  the  further  leakage 
of  bearing-oil  into  the  cyanide  works." — DUNCAN 
Simpson.  — Institute  of  Mining  "m/  Metallurgy, 
Bulletin  41,  Feb.  13,  1908.     (A.  R.) 


Platinising  Iron.—"  To  platinise  iron,  says  the 
Scientific  American ,  first  heat  and  give  it  a  coat  of  22 
]  Hrts  of  boiate  of  lead  and  -t  to  5  parts  of  blue  vitriol 
mixed  with  turpentine  to  paste,  washing  it  iff  after 
a  whi'e  Platinising  formula:— 10  parts  of  platinum, 
changed  into  platinic  chloride,  mixed  with  5  parts  of 
ether  and  exposed  to  the  air  until  the  ether  is  evapo- 
rated. The  residue  is  mixed  with  20  )  aits  of  1  orate 
lead.  11  parts  of  red  lead  and  some  <>il  of  lavender  to 
a  paste,  which  is  mixed  with  50  parts  of  amylaleohol. 
Dip  the  object  in  the  mixture,  dry  and  heat  it." — 
Indian  Engineering,  dan.  is.  1908,  p.  41.     (A.  R. 

Estimation  of  Phosphoeus  ix  Stkf.l.  —  "'The 
results  of  an  investigation  by  Drs.  Frank  and  Willy 
Hinrichsen,  on  the  methods  of  determining  the 
amount  of  phosphorus  present  in  steel  are  set  forth 
in  Staid   und  Eisen  for  February  26.     It   is  shown 


thai  the  presence  of  arsenic  is  liable  to  influence  the 
estimation  <>i  the  amount  "i  phosphorus  contained 
in  -tod   h\    means  <>i  ammonium   molybdale.     The 

results   ooi mi    tiin   high.     Pure  arsenic   acid  in 

solution  is  not  precipitated  undi  i   similai  condil 
the  arsenic  is  ineielj    carried  down    with  the  phos- 
phorus.    The    errors    caused    bj     the  simultaneous 

precipitation   ot    the  arseni >   no)    exceed 

ordinarj    circumstances  (when    th intents   ol  the 

steel  in  arsenic  reach  about  fJ  "■'<  a  total  ol  0*015  . 
The  simultaneous  precipitation  ol  the  arsenic  is 
facilitated  by  the  presence  ul  ammonium  chloride. 
It  is  restricted  by  tbi  use  ol  free  hydrochloric  acid, 
and  to  some  extent  also  by  the  employment  oi  an 
excess  of  the  precipitant,  but  it  cannot  be  wholly 
avoided  unless  the  arsenic  i-  first  eliminate 
Tunis  Engineering  Supplement,  March  11. 
i.l.  A.  W.) 


MINING. 

Appliances  for  Rescue  Work. — "  The  author 
delivered  a  lecture  on  the  latest  appliances  for  rescue 
work  in  mines.  In  the  first  plan-,  he  explained  that 
in  dealing  with  any  form  of  breathing  apparatus  for 
rescue  work,  certain  requirements  must  be  satislied. 
The  a]  >pa  rat  us  must  give  one  a  supply  of  oxygen  such 
as  would  last  at  least  two  hours — a  time  which  would 
allow  of  efficient  work  being  carried  out  and  that 
supply  must  be  sufficient,  not  tor  a  man  in  a  resting 
state  but  doing  the  hardest  work.  In  resl  a  man 
required  something  like  0'3  litre  of  oxygen  per 
minute,  but  in  the  baldest  work,  such  as  hill  climb- 
ing, he  might  use  almost  2  litres  per  minute.  The 
apparatus  must  therefore  allow  of  a  supply  ol  2 
oi  oxygen  per  minute  for  two  hours.  Then  the 
apparatus  must  have  an  efficient  absorber  for  the 
carbonic  acid  ga-  given  off,  and  the  absorber  must 
keep  the  percentage  of  that  gas  below  the  amount 
which  was  injurious.  It  was  exceedingly  dangerous 
for  the  percentage  of  oxygen  to  fall  off  much.  .Norm- 
ally, it  was  -_'l  in  the  atmosphere,  and  in  the 
apparatus  it  ought  never  to  fall  below  12  .  At  10 
there  was  risk,  and  at  7  there  was  very  great  risk. 
The  danger- of  want  of  oxygen  were  very  insidious, 
and  lack  of  it  might  cause  loss  of  consciousness  with- 
out any  warning  at  all.  It  was  therefore  of  the 
greatest  danger  to  have  an  apparatus  so  contrived 
that  the  oxygen  might  fall  below  12  .  and  it  wi 
the  greatest  importance  that  the  man  should  have 
warning  when  the  supply  of  gas  was  falling  off.  Then 
as  to  the  amount  of  carbonic  acid  gas  which  consti- 
tuted a  danger,  he  remarked  that  in  a  badly  venti- 
lated room  the  percentage  did  not  rise  above0*5  . 
which  ilid  not  have  any  in jurious  effect  at  all.  If, 
however,  carbon  dioxide  was  present  to  the  extent  ot 
\\  .  it  produced  some  panting  and  increased  deptb  of 
respiration.  If  it  rose  to  7  it  produced  unpleasant 
increased  depth  of  respiration.  When  it  waspresent 
to  the  extent  of  10%,  there  was  extraordinary  pant- 
in-,  ami  the  »  hole  effort  was  given  np  to  breathing. 
With  15  of  carbonic  acid  one  might  become  stupefied 
and  rendered  unconscious.  Neveitheless,  one  might 
li\  e  many  hour-  in  15  or  20J  without  beii  *•  poisoned. 
So  far  as  the  apparatus  was  concerned,  they  should 
never  allow  the  atmosphere  of  the  breathing  b 
rise  above  3  .  because  that  amount  began  topi. 
troublesome  excessive  breathing,  though  it  would  not 
do  a  man  any  harm.  As  a  matter  of  fact,  it  was 
helter  to  keep  it  down  to  about  1  .  and  then  then- 
would  lie  no  increased  breathing  worth  talking  about. 
The  amount  of  oxygen,  however,  was  a  more  impor- 
tant thing  than  excess  of  carbonic  acid,  so  long  a-  it 
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did  not  exceed  3  ..  Then  the  breathing  drees  must 
be  providtd  with  a  breathing  bag  which  would  allow 
sufficient  air  for  each  breath.     It  must  be  ample  to 

allow  one  to  till  one's  lungs  at  eaeh  breath.  Then 
there  must  not  be  a  largedead  space,  such  as  a  con- 
siderable space  in  a  mask  would  provide,  because 
that  would  tend  to  increase  thevolumeof  carbonic 
acid  inhaled.  Further,  the  apparatus  ought  to  be  as 
light  as  possible,  and  it  ought  to  be  so  arranged  as  to 
node  a  man  as  little  as  possible.  It  should  be 
well  disposed  about  the  body.  It  was  most  important 
to  well  hang  the  weight,  and  that  was  a  matter  that 
hail  been  worked  out  l>y  the  German  physiologists, 
in  connection  with  the  army,  in  finding  out  how  to 
distribute  the  weight  a  soldier  had  to  (•any  about  his 
body.  The  breathing  dress,  unfortunately,  could  not 
l>e  it  light  thing,  and  it  was  naturally  not  easy  to 
arrange  this  apparatus  in  a  light  form.  The  lightest 
ihe--  "ii  the  market  was  that  known  as  the  '  1'i.eiima- 
to<.'en.'  Dr.  Hill  described  the  apparatus,  and 
remarked  that  the  supply  was  quite  -noil  under 
ceitain  conditions.  If  a  man  was  resting  or  walking 
in  a  quiet  way,  it  would  last  him  one  hour,  and  he 
could  walk  a  mile  and  a  quarter  with  it.  As  Ion-  a-  he 
was  quietly  walking  it  was  all  right,  but  supposing 
he  tried  to  walk  quickly,  the  apparatus  could  not 
keep  time  with  it.  It  was  only  meant  for  emergency 
work,  and  for  use  for  a  -hoi  t  -pace  of  time.  Prot. 
Hill  then  described  the  'Driiger'  and  the  'Shamrock' 
apparatus,  afterwards  proceeding  to  explain  the 
principle  of  the  '  Aerolith '  liquid-air  apparatus,  and 
also  tiiat  of  the  '  Weg."  Finally,  he  explained  the 
construction  and  working  of  the  'Fleuss,'  upon  which 
the  lecturer  had  himself  effected  improvements.  The 
equipment  was  made,  he  said,  of  canvas  and  leather 

in  one  pi *.  so  that  the  wearer  could  pick  it  up  and 

drop  it  over  his  head.  All  he  then  had  to  do  was  to 
put  his  mouthpiece  in,  apply  the  nose-piece  and  turn 
on  the  oxygen.  There  were  two  oxygen  cylinders, 
carried  at  the  hack,  and  a  reducing  valve,  giving  a 
steady  supply  of  2  litres  per  minute  for  two  hours. 
]  was  an  emergency  valve  and  a  pressure-gauge 

carried  in  front.  The  caustic  potash,  used  for  absorb- 
ing the  carbonic  acid  gas,  was  carried  loose  at  the 
bottom  of  the  breathing  hag,  instead  of  in  cartridges. 
A-  a  consequence,  every  movement  shook  the  bag 
and  shook  the  stick-  of  potash  together,  with  the 
re-ult  lhat  the  carbonated  surface  wa.-  rubbed  on"  and 
the  carbon  dioxide  was  the  more  readily  absorbed.  It 
weighed  just  over  30  lb  ,  the  oxygen  supply  was 
sufficient,  and  the  carbonic  acid  was  well  absorbed 
even  w  ith  the  severest  work."— Piof.  Leonard  Hill. 
—  Colliery  Guardian,  -Ian.  17,  1908,  p.  133.     (A.  K.) 


New  Fuse  for.  Increasing  the  Safety  of 
Shoi  -FlBING  IN  FlERY  .Mini-.-.  —  "  The  fundamental 
idea  embodied  in  the  safety  fuse  devised  by  the 
author  is  to  prevent  miss-fires  by  igniting  tin-  blast- 
ing charge  along  its  whole  length,  and  not  merely  at 
one  point,  by  mean-  or  a  leaden  detonating  tube 
charged  with  trinitrotoluene.  This  snbstacce  is  not 
ensitixe  to  external  conditions,  and  i-  very 
stable,  -o  that  the  fuses  are  safe  to  handle.  The 
-  ignited  by  a  detonator  composed  of  I  gm.  of 
fulminate,  and  then  detonate-  at  a  velocity  of  about 
19,500  tt.  per  second  for  t  !  <•  'i  nm  (  \  in.)  fnse. 
The  products  of  detonation  include  lragmenis  of  the 
.  tube,  and  3'7  or  carbon  dioxide,  70  5  of 
carbon  monoxide,  1*7%  of  hydrogen,  19  9  of  nitro- 
gen, and  4 '2%  of  carbon.  'J  he  detonation  tempera- 
ture i-  2,428   Cent. 

In  order  to  ascertain  the  risk  attending  the  deto- 
nation or  the  fuse  in  an  atmosphere  of  firedamp  and 


air.  in  view  of  the  fact  that  the  detonation  tempera- 
ture i-  higher  than  the  limit  (1,500  Cent.)  permitted 
by  the  French  mining  regulations,  a  number  of  tests 
were  performed  by  Messrs.  Watteyne  and  Stassart 
at  Frameries,  with  a  ti  mm.  fuse  and  with  one 
measuring  4  mm.,  the  explosive  core  in  the  latter 
being  only  -2  nun.  in  diameter.  In  the  former  case 
it  was  found  that  28  in.  (70  cm.)  of  fuse  can  be 
ignited  with  safety  in  an  explosive  atmosphere, 
ignition  of  the  gas  occurring  only  with  a  length  of 
til  ft.  :  and  as  the  -bolter  length  is  more  than 
sufficient  to  tire  1  lb.  of  explosive,  it  is  claimed  that 
the  fuse  can  be  used  in  fiery  mines  without  risk. 
With  the  narrow  fuse  as  much  as  10  yd.  could  be 
ignited  without  setting  tire  to  the  gas,  the  degree  of 
safety  being  therefore  still  greater. 

A-  regards  the  practical  considerations  relating  to 
the  absence  of  secondary  reactions  between  the  pro- 
ducts of  an  explosion  of  the  fuse  and  blasting  charge, 
and  the  complete  combustion  of  the  former  in  the 
surplus  oxygen  disengaged  by  the  charge,  it  results 
from  the  fact  that  the  amount  of  trinitrotoluene  is 
only  2%  of  the  weight  of  the  charge,  that  in  order  to 
compensate  the  increase  in  the  amount  of  the  hot 
gases  the  weight  of  the  limit  charge  need  only  be 
reduced  by  2%— a  negligible  quantity .  On  the  other 
hand,  the  combustion  of  this  2%  of  trinitrotoluene 
w  ill  not  raise  the  temperature  of  detonation  by  more 
than  150  Cent.  :  and  a  similar  increase  by  the 
oxidation  of  the  weight  (10%)  of  lead  present  in  the 
tuLe  :  a  total  of  300°  Cent.  Experiments  conducted 
in  shot  holes  bored  in  clay  rock  showed  that  when 
fired  along  with  a  charge  of  ammonium  nitrate 
explosive,  the  carbon  disengaged  by  the  trinitroto- 
luene is  not  consumed  by  the  surplus  oxygen  from 
the  nitrate,  but  remain-  as  a  sooty  deposit  on  the 
sides  of  the  cavity  produced  by  the  explosion 
through  such  combustion  does  occur  with  certain 
explosives  containing  potassium  chlorate,  the  con- 
clusion being  that  the  tuse  acts  solely  as  a  detonator 
of  ammonium  nitrate  explosives  (grisounite)  and  that 
the  fuse  does  not  introduce  any  new  element  of 
danger  in  fiery  mine-. 

Theoretically,  the  detonating  tube  presents  the 
following  points  of  superiority  over  the  ordinary 
method.  It  enable-  certain  high  explosives  (such  as 
mixtures  of  ammonium  nitrate  and  naphthalene  or 
mononitronaphthalene)  to  be  used  that  have  hitherto 
been  unsuitable  on  account  of  the  difficulty  of 
ensuring  satisfactory  detonation.  It  also  enables 
slow  powders  to  act  as  high  explosives,  and  thereby 
removes  the  only  obstacle  in  the  way  of  their  use  in 
safety  explosivts.  At  the  same  time  there  seems  to 
be  every  probability  that  the  new  fuse  will  enable 
ammonium  nitrate  to  be  used  alone  as  a  blasting 
charge,  practical  trials  having  shown  that  effects 
equal  to  those  of  grisounite  can  be  obtained  by  this 
means,  especially  with  a  fuse  7J  mm.  thick,  seeing 
that  this  fuse  does  not  burn  in  the  charge  of  nitrate. 

The  author  also  proposes  to  apply  the  new  fuse  to 
nitroglycerine  explosives.  In  this  case  the  fuse  will 
be  hud  on  one  Bide  of  the  shot  hole  so  as  to  project 
a  -hoit  distance  from  the  mouth,  the  cartridge  being 
then  introduced  singly  in  the  ordinary  way  and 
stemmed,  'flic  detonator  will  he  attached  to  the  end 
of  the  fu-e  outside  the  hole  ;  and  with  a  narrow 
fuse  (-ay.  '.  in.  thick)  there  would  be  no  risk 
in  fiery  mines,  in  view  of  the  results  already 
mentioned  as  having  been  obtained  in  the  tests  at 
Frameries,  the  system  of  attaching  the  fuse  to  the 
detonator  increasing  the  safety  of  the  method.  It  is 
admitted,  however,  that  the  arrangement  will 
require  to  be  properly  tested  before  being  admitted 
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into  mining  practice,  Anothei  advantage  claimed 
is  that,  the  detonator  bring  outside  the  shot  lmle.il 
(•an  he  replaced,  >■>.  i 1 1 1  less  risk  in  the  evenl  of  a 
mi—  tin- ."  M,  I. in  i  RE,  Annalesdes  Mines.-  Colliery 
Guardian,  Jan.  24,  1998,  p.  165.     (A.  I: 


Helmets  fob  Miners. — "  Many  ways  of  d( 
ing  the  injurious  effects  of  <lu>t  on  miners  have  been 
tried.  In  tbese  methods  either  the  dust  is  allayed 
by  spraying  or  the  dust  i-  prevented  from  entering 
the  rangs  of  t he  miners.  To  tlie  water  spray  miners 
often  object  because  of  the  difficulty  at  many  dry 
mines  of  getting  water  for  the  supply  tank.  To  the 
respirators  the  miners  object  mainly  because  it  ham- 
pers conversation  with  a  nearby  partner.  At  the  St. 
John  del  Hey  Mine.  Brazil,  helmets  supplied  with 
air  from  the  compressed  air  pipe  are  worn  hv  the 
machine  men.  The  small  rubber  pipe,  which  brings 
the  air  to  the  helmet,  can  he  detached  instantly  by 


Borehole  Temperatures.  "A  meeting  of  the 
Edinburgh  <  Geological  Society  was  held  recently,  when 
Mr.  .lame-  Grant  Wilson,  of  II. M.  Geological 
Survey,  exhibited  a  diagram  prepared  from  the 
journal  of  the  Balfour  bore  in  Fifechire.  The  bore 
began  near  the  top  of  the  millstone  gril  and  passed 
bhrongh  the  upper  limestone  group,  the  middle  coal- 
bearing  group,  and  stopped  about  the  horizon  of  the 
Hozie  limestones  in  the  lower  limestone  group.  The 
remarkable  feature  of  this  bore  is  the  greal  develop- 
ment of  the  coal  in  the  carboniferous  limestone 
serie-.  Mr.  E.  M.  Anderson,  II. M.  Geological 
Survey,  described  the  temperature  observations 
taken  by  Mr.  John  Gemmell,  mining  engineer,  in  the 
Balfour  bore.  One  maximum  thermometer  by 
Cassella  was  used,  and  four  by  Hume  on  the  principle 
of  a  clinical  thermometer.  The  greatesl  depth 
which  could  he  reached  was  3,955  ft.,  and  at  this 
depth  a  temperature  of  92 '2  F.  was  recorded.  This 
corresponds  to  a  temperature  gradient  of  1  F.  in 
S7'.">  ft.,  which  i-  well  under  the  average.  The 
gradient  was  least  in  the  upper  part  a  feature  which 
was  accounted  for  by  the  high  conductivity  of 
strata  (including  millstone  grit),  passed  through  in 
this  part  of  the  hore." — Colliery  Guardian,  dan.  •_'+, 
1908,  p.  182.     (A.  \\.\ 

Points  in  Breathing  Apparatus.— "All breath- 
ing apparatus  for  use  in  mints  must  be  airtight,  as 
far  a-  the  passage  of  air  from  the  outside  to  the 
inside  is  concerned.  Such  apparatus  should  he 
fitted  out  with  emphatic  mechanical  warning 
instruments  and  will  warn  the  wearer  of  the  failure 
of  oxygen  befoie  the  percentage  has  fallen  to  a 
dangerous  limit.  The  result  i-  best  obtained  by 
arranging  and  working  the  apparatus  so  that  it 
becomes  tilled  with  a  mixture  containing  60  i»f 
oxygen.  Before  the  oxygen  percentage  ha-  been 
reduced  to  the  limit  of  safety  the  apparatus  will 
then  become  so  empty  and  respiration  so  impelled 
or  impossible  that  the  attention  of  tl  e  wearer canm  t 
fail  to  he  attracted  mechanically.  Any  apparatus 
which  permit-  the  possibility  of  the  user  beii  g 
unknowingly  led  into  breathing  a  mixture  containing 
ban  12  of  oxygen  must  be  looked  upon  as 
extremely  dangerous.  All  breathing  apparatus 
should  also  have  attached  a  moderately  distended 
bag  i"  act  as  reservoir  and  a-  a  buffer  or  cushion  for 
the  ebband  flow  of  inspiration  or  expiration  may  be 
contained  in  it  quite  easily.  The  dead  space  in  a 
respiration  apparatus  should  not  exceed  200  or  •_'.">n 
cubic  centimetres."    (T.  L.  C.) 


mean-    of    a    connection,    the    valve    in    which    closes 

automatical Ij  when  detached.     Expanaion  cools  the 
air,  and  renders  work  in  a  hot  stone  mnch  pleasanter." 

(T.  1..  I 


MISCELLANEOl  - 

Earthqi  ikks  and  Petroleum  Fields.  "Ina 
papei  recently  presented  to  the  French  Academy  of 
Sciences  Mi.  1  assart  points  out  an  interesting  con- 
nection between  petroleum  layers  and  Beismicul 
phenomena. 

A  thorough  examination  of  the  location  of   ; 
leuni  fields  has  brought  out  the  following  facts 

I.  All  petroleum  fields  Bituated  in  recent  -trata 
aie  confined  within  regions  of  maximum  seismical 
activity  or  in  their  immediate  vicinity. 

■2.   Petroleum  fields  are  found  only  exceptionally 

in  ancient  -I  rata,  with  seism  ical  /one-. 

3.  Those  petroleum  fields  which  are  situated  out- 
Bide  of  such  /one-  belong  to  ancient  -tiata   and    were 

formerly  the  seat  of  a  lively  seismical  activity." 
Indian  and  JSastern  Engineer,  Jan.,  1908.     (A.  n 

Zinc  I >ust  in  Cement.     "It  has  l  een  known  for 
some   time   that   a  cement   made  out  of  certain  oil 8 
and  zinc  dust  possesses  the  u-eful  property  of  beoom 
Kceedingly  firm  and  adhering  closely  to  iron, 
steel  and  other  metals  when  heated  to  a  temperature 
of  Ion    c,  or  even  less,   ii  treated   for  a  sufficient 
length   of   time.     The    theory  of  the    natute  of   zinc 
dust  which  Mr.   Alfred  Sane  has  given  in  hi-  article 
on  sherardising  in  our  last  issue,  explain-  this  har- 
dening by  the  release  of  the  zinc  from   it-  peculiar 
condition,  to  form  a  -(did  without  the  formality  of 
passing  through  the  liquid  stage.     In  the  b 
the  cement  it  i-  protected    from  oxidation  and  the 
zinc   becomes   mechanically  continuous.      It    i-   an 
excellent  composition  for  caulking  crack-  and  <•  • 
in  metallic  objects,  for  packing  joint-  and  for  smooth- 
ing off  the  surface   of  castings." — Electro-Chei 
mul    Metaltv? gical    Industry,   dune,    1907,    p.    248. 
(K.  I. 

Synthesis  of  Gems.-  "In  a  recent  German 
patent  (D.R.-P.,  182,200)  a  method  i-  described  for 
producing  artificially  certain  mineral  specie-,  bucIi  as 
olivine,  zircon.  1  eryll,  and  spinel,  in  a  definitely 
crystalline  form.  This  consists  in  dissolving  their 
constituent  oxides  in  appropriate  proportions  in 
molten  sodium  or  potassium  metaborate.  The  tem- 
peratureof  the  in^ni  mixture  i-  then  raised  to  1,31 
when  the  alkali  metaborate  volatilises,  leaving  the 
artificial  mineral  in  the  form  of  crystals.  In  addition 
to  obtaining  product-  corresponding  with  the  natur- 
ally occurring  mineral-,  other  compound-  havii  _ 
mineralogies!  counterparts  may  he  produced  by  this 
method.  A  nickel  chrome  spinelle,  NiO,  < 
prepared  from  it-  constituent  oxides,  was  obtained  in 
the  form  of  -mall  green  crystals.  It  i-  well  known 
that  the  mineral  species  corundum  occurs  in  thefoim 
of  very  variously  coloured  stones  ranging  from  colour- 
sapphire  to  brown  aid  opaque  corundum. 
Between  there  extremes  one  meet-  with  sapphires 
tinted  in  yellow,  green,  blue,  red.  and  intermediate 
hue-,  and  it  is  generally  supposed  that  these  various 
colours  are  due  to  the  presence  of  compounds  of  ir  >n, 
manganese,  chromium  titanium,  or  other  foreign 
elements.     In  the  Compte*  VAcadetn 

I'.  Bordas  describes  experiment-  in  which 
the  colour  ot  these  gems  i-  caused  t<>  change  by  expo-- 
ing  the  -tone-  to  the  action  of  a  very  radioactive 
specimen  of  radium  bromide.    In  these  circumstances 
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a  blue  sapphire  assumes  successively  green,  light 
yellow,  and  dark  yellow  tint-,  whilst  a  red  sapphire 

>ps  in  succession  shades  of  violet,  blue,  green, 
and  yellow.  These  experinienis  justify  the  belief 
that  the  distinctive  colours  of  the-e  precious  stones 
are  not  due  to  the  presence  of  any  particular  oxide-. 
The  variation  always  occurs  in  the  above  sense  from 
red  to  yellow,   and  it  seems  likely  that   the  topaz 

sents    the    last     term    in    ihis   transformation. 

iver  it  seems  probable  that  these  gems  are 
found  in  regions  where  ihe  surrounding  soil  has  a 
certain  degree  of  radioactivity.  This  idea  receives 
support  from  the  fact  that  the  yellow  sapphires  are 
the  commonest,  although  yellow  and  blue  sapphires 
frequently  occur  together.  The  gems  which  have 
been  thus  artificially  coloured  are  not  radioactive; 
they  do  not  become  luminescent  in  t he  dark 
under  the  influence  of  radium  bromide,  but  they 
retain  ih-ir  colour  on  heating." — Times  Engineering 

■  ment,  Jan.  1,  1908.     (J.  A.  W.) 

A  Modern  Method  of  Lead  Burning.— "  The 
pure  oxygen  in  place  of  air  not  only  enables 
much  more  perfect  combustion  and  higher  tempera- 
tures to  be  obtained  than  are  possible  with  the 
hydrogen  and  air  system,  but  it  possesses  a  still 
further  economic  advantage  in  that  either  coal  or 
natural  gas  from  the  town  supply  may  be  employed 
instead  <>f  hydrogen. 

The  oxy-cial  gas  blowpipe  is  constructed  on  the 
injector  principle,  and  is  now  extensively  used  by 
lead  burners.  By  it-  use  oxygen  delivered  under 
s    _  —ure  from  a  trade  cylinder  is   caused   to 

draw  the  g-is  direct  from  the  ordinary  town  supply 
and  then  eject  the  mixed  gases  in  the  right  propor- 
tion through  the  nozzle  of  the  blowpipe.  '1  he  system 
m  introduced  by  the  Linde  Air  Products  Co., 
of  Buffalo,  and  its  superiority  over  the  old  hydrogen 
and  air  system,  as  regards  quality  of  work,  economy 
and  convenience  in  use  is  admitted  l>y  all  who  have 
adopted  it.  It  is  suitable  for  ordinary  Hat  work, 
horizontal  and  upright  joints,  overhead  patching  and 
the  jointing  of  ordinary  lead  piping.  Any  workman 
conversant  with  the  hydrogen  and  air  system  of  lead 
burning  will  experience  no  difficulty  in  operating  the 
oxy-c  tal  gas  blowpipe. 

h  is  estimated  that  in  regard  to  the  question  of 
economy  there  is  a  savin,--  of  approximately  50  By 
using  the  oxy-coal  gas  system  in  preference  to  the 
old  hydrogen-air  method  of  lead  burning.  There  are 
es  many  other  advantages,  a-  enumerated  here 
balow  : 

1.  The  hydrogen  generator  is  dispensed  with. 

2.  The  air  bellows  or  pump  is  dispensed  with,  and 
consequently  the  service-  of  a  hoy  are  not  required. 

3.  Instead  of  having  to  move  a  heavy  hydrogen 
generator  and  bellows  from  one  job  to  another,  it  is 
generally  only  necessary  to  move  a  light  cylinder 
containing  the  oxygen  required. 

4.  No  apparatus  to  get  out  of  order,  involving 
expenditure,  delay-  and  repairs. 

■').  A-  neither  zinc  nor  sulphuric  acid  i-  used, 
there  is  no  deleterious  matter  to  be  carried  through 
the  blowpipe  to  act  injuriously  on  the  lead  seam. 

(i.  No  preheater  or  '  Fou-Fou  '  is  required  on  heavy 

work.  The  oxy-coal  gas  flame  is  so  hot  that  even 
heavy  lead  in  wet  and  cold  positions  can  he-  burned 
in  sit"  without  preheating. 

7.  No  gas  is  generated  when  the  blowpipe  is  not  in 
use,  and  consequently  there  i>  no  waste  of  gas  and 
no  charge  to  withdraw  overnight. 

It  may  be  stated  that  for  cases  where  a  supply  of 
town'.-    gas    is    not    available    coal    gas    can    also    he 


obtained  in  cylinder-,  or  the  oxygen  may  lie  used 
advantageously  with  the  hydrogen  'machine.'"  — 
Electro-Chemical  ami  Metallurgical  Industry,  Feb., 
1908,  p.  82.     (K.  L.  G.) 


Reviews  and  New  Books. 


(  We  shall  be  pleased  t"  review  any  Scientific  or  I  <  eh> 
nical  Work  sent  tn  as  fur  that  purpose. ) 


Lead    Refining    by   Electrolysis.     By   Anson 

GARDNER    BETTS.     394  pp.,   $4-.       (New    Yolk: 

d.  Wiley  &  Sons.) 

"  This  hook  contains  information  resulting  from 
years  of  study,  experiment,  and  practical  work  of 
the  electrolytic  refining  of  lead  bullion,  which  is 
now  an  established  metallurgical  process  and  one 
from  which  further  developments  maybe  expected 
in  the  future.  The  methods  of  slime  treatment  are 
also  discussed  in  considerable  detail." — Minimi  and 
Sri,  ntific  Press,  April   18,  19ns,  p.  538.     (W ".  A.  C.) 


Mink  Gases  and  Explosions.    By  .1.  T.  Beard, 
C.E.,  E.M.     402  pp.  price  83.     (New  York  City  : 

•John  Wiley  &  Sons.) 

"The  scope  of  the  book  is  shown  by  the  follow- 
ing chapter  headings:  The  Chemistry  and  Physics 
of  Gases;  Heat  and  its  Effects;  The  Atmosphere; 
The  Common  Mine  Gases  ;  Mine  Explosions  ;  Safety 
Lamps  :  Testing  for  Gas.  The  subjects  treated  are 
particularly  pertinent  at  the  present  time. 

The  book  is  interestingly  written  and  contains 
much  valuable  information.  The  subject  of  dust 
explosions  is  clearly  treated,  a  good  resume  of  much 
of  the  literatuie  upon  this  subject  to  the  present 
time  being  given.  The  treatment  of  safety  lamps  is 
probably  the  most  complete  treatment  of  the  subject 
thus  far  published.  There  are  some  points  in  the 
arrangement  of  the  book  in  which  many  will  differ 
with  the  author — for  instance,  since  the  title  of  the 
book  is  Mine  Gases,  under  Specific  Gravity,  one 
naturally  expects  to  find  something  about  the 
specific  gravity  of  gases,  hut  no  mention  whatever  is 
made  of  the  subject  at  this  place,  while  the  subject 
of  the  specific  gravity  of  gases  is  treated  under  the 
head  of  the  Behaviour  of  Mine  Gases.  The  tables 
are  frequent  and  interesting,  but  their  value  and 
also  many  of  the  incidental  teferences  to  other 
works  would  be  increased  if  the  original  source  of 
the  information  were  stated,  so  that  those  desiring 
to  do  so  could  consult  the  original  articles.  Under 
the  heading  Mixture  of  Gases  and  Air,  the  author 
gives  the  name  Flashdanip  to  what  be  considers  a 
more  or  less  definite  combination  of  marsh  gas  and 
carbon  dioxide,  ami  holds  that  this  mixtuie  is  more 
dangerous  than  firedamp.  This  seems  rather  un- 
reasonable «nd  is  opposed  to  the  author's  own  state- 
ment on  p.  1U4,  where  under  the  heading  of  Effects 
of  Other  Gases  on  Firedamp,  he  says:  'Caibon 
dioxide  reduces  the  explosiveness  of  liredanip  in 
propoition  to  the  amount  present  in  the  mixture. 
When  the  firedamp  is  at  its  most  explosive  point, 
one-seventh   of   its   volume   of   carbon   dioxide   will 
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render  the  mixture  non -explosive.'    The  percei 
composition   of   Hashdamp  is  given   as   38     carbon 

dioxide  and  62     methane.     If  the  state nl   quoted 

is  true,  which  it  undoubtedly  is,  it  i-  difficult  to  Bee 
how  a  mixture  of  practically  one  pari  COa  and  two 
parts  methane  ran  be  more  dangerous  than  pure 
methane.  Inquiries  made  of  a  large  number  of 
mining  men  do  not  substantiate  the  occurrence  "i 
any  such  definite  mixture. 

The  author  also  gives  a  number  of  tallies  to  show 
that  there  is  a  direct  connection  between  volcanic 
and  other  earth  movements  which  will  account  for 

Jieriods  of  an  unusual  number  of  explosions.  We 
loubt  very  much  it   this  contend tan  hold,  and 

certainly  all  of  the  other  writings  upon  the  subject 
oppose    it,     and     it     seems    contrary     to     geological 
acts."    -Mines  and  Minerals,   March,    1908,    p. 
(A.  McA.  J.) 


Simple  Mine  Accounting,  l'-y  David  Wallace. 
64  pp.,  $1.  (New  York:  Published  by  the  Hill 
Publishing  Co.) 

"This  book  is  intended  for  those  who  have  no 
chance  to  learn  hook-keeping.  It  is  well  adapted 
for  the  use  of  foremen  and  superintendents. 
being  sensible  and  simple.  It  covers  the  ground 
satisfactorily,  from  vouchers,  cash  hooks,  and 
ledgers  to  stock  and  smelter  recoids."  —  Mining 
and  Scientific  Press,  April  18,  1908,  p.  538. 
(W.  A.  C.) 


Methods  and  Devices  for  Bacterial  Treat- 
ment of  Sewage.  ByW.  M.  Venables.  236 
pp  ,  §3.     (New  York  :  J.  Wiley  &  Sons.) 

"This  subject  is  fully  treated  from  the  view- 
point of  the  civil  engineer,  and  contains  a  full 
summary  of  the  known  engineering  principles 
involved  in  the  subject  under  treatment  and  a 
statement  of  the  problems  unsolved."  —  Mining 
and  Scientific  Prcxs,  April  18,  1908,  p.  538. 
(W.  A.  C.) 


Chemical  Reagents,  their  Purity  and  Tests. 
By  E.  MERCK,  authorised  translation  by  Henry 
Schenck,  A.B.  Cloth.  280  pp.  price  $1.50. 
(New  York,  1907  :  D.  Yan  Nostrand  Co.) 

"This  little  book  is  a  translation  of  the  latest 
edition  of  Krauch's  Die  Prujvng  der  rhemischen 
Eeagentien  auf  !!■  inheit,  by  E.  Merck.  The  trans- 
lator added  tests  for  such  reagents  as  are  universally 
used  in  the  United  States,  but  not  in  use  in  Europe, 
and,  consequently,  were  not  to  be  found  in  the 
original  work. 

Considering  the  agitation  for  chemically  pure 
chemicals  in  the  last  few  years,  and  the  fact  that  the 
experienced  analyst  looks  somewhat  sceptically  on 
the  so-called  chemically  pure  reagents,  this  book 
ought  to  find  a  place  in  the  library  of  every  one 
interested  in  analytical  chemistry. 

The  special  qualitative  tests  ate  arranged  very 
well,  and  even  the  beginner  in  analytical  chemistry 
should  have  no  difficulty  in  determining  the  purity 
of  his  reagents." — Mines  and  Minerals,  March,  1908. 
(A.  R.) 
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I  177  ns.  Sidney  James  Nash.  Improvements 
in  carriers  for  uncovered  receptach  t.     i  I 

r  i  178/08.  James  Hosking.  Improvements  in 
ore  dressing  machines.      14.5.08 

P       iT'.t  us     Jacob  Andreas  Freri  thony 

Maurice  Robeson  (2).  [mproved  method  of  and 
apparatus  for  measuring  and  recording  volumes 
and  or  weights  of  gases  or  fluids  Mowing  through 
pipes  by  means  of  pirot  tubes.     15  5.08 

I  p.  i  181  "s.  Ralph  Davenp  »rt  Merson.  Im- 
provements in  insulating  supports  for  high  ten-ion 
conductor-.      15  o.os. 

(P.)  182/08.  George  Clark  Richards.  Fume 
condensing  apparatus.     15.5.08. 

I  ]s.ios  Daniel  Shaw  Waugh.  Rock  drill 
feeding  mechanism.     15.5.08. 

p.  1st  (is.  Frederick  Walter  Bawden.  Im- 
provements relating  to  explosives.     15.5  "is. 

i\       is,. os      Harold  A  ngnst  Wilson.      A  new  or 

improved   <■ bined   automatic    depth    and    weight 

indicator  for  use  on  mine-.     16.5  "^ 

I'  186/08.  Diederick.li. han ne-  ( 'ornelius  En/1  in. 
Improvements  in  signalling  systems,  more  particu- 
larly adapted  for  use  in  mines,  and  apparatus  there- 
for.    16.5.08. 

il'.i  188/08.  Francis  Westall.  Improvements  in 
rope  jockey-,     iti  5.08. 

(P.)  189/08.  Rollo  Bowman  Ballantine.  An  im- 
proved process  for  the  manufacture  of  sodium 
cyanide.     18.5.08. 

(P.       190/08.     Harry  August  Stockman.     Impi 
nient-  iii  portable  mills.     18.5  08. 

d>  )  19]  os.  Angus  Lecuona.  Improvement-  in 
apparatus  for  sifting  and  cleaning  grain,  meal  and 
the  like.      19.5.08. 

(P.)  192  os.  Alexander  John  Arbuckle  1 1 1,  Allied 
Osborne(2).     Improvements  in   filtering  apparatus. 

20.5.08 

(P.)  193  us.  Alexander. lohn  Arbuckle  1 1  i.  Alfred 
Osborne  (2).     Improvements  in  hltering  apparatus. 

20.5.08. 

p.)  l'.UMs.  William  Arthur  Caldecott.  Im- 
provements in  the  treatment  of  crushed  ore  products 
and  apparatus  therefor.     21.5.08. 

<p. ,  195/08.  .lame-  Tayloi  I  .  Carnck  (1),  Basil 
Stuart  Pattison  (2).  Improvement-  in  agitating  and 
separating   mixture-  of   so  id    matter    and   liquids. 

~  (P.)  '  196/08.  Alfred  Joseph  Card.  Tailing-  tip- 
ping stage.     21.5.08. 

■  C.  197/08.  Gustave  Jacques  Improvements  in 
dust  collector-  for  rock  drill-. 

(C.)     198/08.     Stephen  Mathias  Smith.     Improve- 
ments in  the  methods  of  treatu  gores      22.5.08. 
1'       199/08.     Charles   Edwin   Draper   I  she 
\dair  I"-her  Process,  Limited   2  .     Improvements  in 
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riuid    disti  g    pipes  ore    treatment    \ats. 

I  -      Abraham  Anthony  Auret.    Improve- 

ments   in    the    treatment    of     conglomerate     ores. 

- 
1         -■       -      Perceval  White  Tracey.      Improve- 
ments instruction  of  tul>e  mills.     23.5.08. 

1  -  §  Otto  Trunnesen.  Improved  outfit 
for  setting  out  and  surveying  shaft  beacons,  pegs  and 
survey  fix-j  oints  of  any  kinds.     27.5  I  8 

Otto  Trunnesen.     Improved    stand 
for  thei  nd  other  instruments.     :i7..">."v 

I  Barry  August  Stockman.    Improve- 

ments in  apparatus  for  cooling  liquids.     27.5.08. 

(P.j  -Ji'T'iv  Julius  Wilhelm  von  Pittler.  Improve- 
ments in  rol  :  \  engines,  pumps  and  similar  mechan- 
ism.    29  I 

-  -  Walter  Skelton  Hudson  (1),  Edward 

Hudson    _       Improvements  in  tip  wagons.     29.5.08. 

1         -        3      Sydney  Armstroug.     Improvements 

in  or  relatii  _  to  brewing,    distilling  and   the  like. 

08. 

I         2  Benrich  Wilhelm   Oberlies.     Masts 

of  iron,   concrete  for  electric-  conduits  of   ami  weak 

current  or  the  like.     :>•>  5.08. 

J 11  os  George  Thomas  Plumb.  Improve- 
ments in  signalling  system  for  mines  or  the  like. 
1  6.08. 

•  lames    Taylor    Carrick    (1).     Basil 
Improvements  in  pyritic  smelting. 


(P.)    212/08. 
Stuart  Patiison 

(P.i    21 


Edouard  Bouchard  Praceig.     Warn- 
gainst  the  spontaneous  explosions  of 
nitrated  explosives.     5.6.08. 

P.  215/08.  Joseph  Walter  Cowie.  Improve- 
ments in  cam-,  pulleys  and  the  like.     6.6.08. 

(P.)  216/08.    II.  Clarkson  Fletcher.    Improvements 

in  ami  means  for  treating  crushed  ore  products  with 

ions  or  other  liquids.     6.6.08. 

I   '  Alexander  John  Arbuckle  (1),  Alfred 

Osborne   2).     Improvements  in    filtering  apparatus. 

(C.j  218/08.  David  Gilmour.  Improvements  in 
slimes  filtering  apparatus,     ii.ii.ns. 

219/08.     Edwin  < ' row t her.     Improvements  in 
electrical  signalling  systems.     6.6.08. 

P.  220/08.  John  Whyte  (Premier  mine).  A 
central  jockey  with  a  vice  grip  for  hauling  purposes. 
9.6.08. 

•JJl  08.     Alexander   Macnamara.      Improve- 
ment- in  boring  or  drilling.     9.6.08. 

P.  222/08.  William  D'Arcy  Lloyd  (1),  Ernest 
Thomas  Rand  (2).  Improvements  in  apparatus  for 
extracting  precious  and  other  metals  from  solution. 
9.6.08. 

(P.)  223/08.  William  George.  An  improved 
pump 

(P.)  224/08.  John  Charles  Mill.  Improvements 
in  the  tappets  of  battery  stamp-.     10.6.08. 

(P.)  225/08.  William  Mack  Button.  Improve- 
ment- in  screening  or  washing  trommel-.     11.6.08. 

(P.j  226/08.  Harry  August  Stockman.  Improve- 
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